


NASA is an invesiment in America's future. As explorers, 
pioneers, and innovators, we boldly expand frontiers 
in air and space to inspire and serve America and 
to benefit the quality of life on Earth. 
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Administrator’s Strategic Outlook 


All members of the NASA Team—our employees, 


contractors, academic researchers, industry, 
Government, and international partners—should 
feel a tremendous sense of pride in our many 
accomplishments over the past 5 years. We have 
looked back to the beginning of time and discovered 
new galaxies and planets in other solar systems. 
We captured the world’s imagination with the 
remarkable achievements of the Mars Pathfinder 
and Hubble Space Telescope missions. We have 
increased our understanding of the effect of natural 
and human-induced activities on our home planet. 
Investments initiated in the past have increased the 
competitive posture of the aviation, space launch, 
and communications industries of the present. On 
Space Shuttle missions, we have performed exper- 
iments and technological feats that are paving the 
way to an era of permanent human presence in 
space. These achievements, and many more, are 
responsible for the resurgence and solidification of 
interest and support for NASA’s activities among 


the Administration, Congress, and the public. 


We intend to build on these accomplishments with 
a renewed focus on scientific research and the 
development and application of new cutting-edge 
technologies. Our unique capabilities will enable us 
to answer fundamental questions that have chal- 
lenged humankind for centuries. Our exploration of 
the unknown will lead to discoveries of new worlds 
and generate new knowledge that stirs the soul, 
nourishes the mind, and enriches our lives. We will 
develop the tools and knowledge to help preserve 
our freedoms and provide hope and opportunity for 
future generations. 





In the coming years, NASA will implement pro- 


grams to achieve a three-part mission encompass- 
ing Scientific Research, Space Exploration, and 
Technology Development and Transfer. This mis- 
sion describes what we are required to do in 
response to policy and legislative mandates. In 
implementing our mission, we will pursue answers 
to fundamental questions of science and research 
that provide a philosophical underpinning for why 
NASA exists and a foundation for our goals. The 
questions include: 


e How did the universe, galaxies, stars, and planets 
form and evolve? How can our exploration of the 
universe and our solar system revolutionize our 
understanding of physics, chemistry, and biology? 


Does life in any form, however simple or com- 
plex, carbon-based or other, exist elsewhere 
than on planet Earth? Are there Earth-like plan- 
ets beyond our solar system? 











4 





e How can we utilize the knowledge of the Sun, 
Earth, and other planetary bodies to develop 
predictive environmental, climate, natural disas- 
ter, and natural resource models to help ensure 
sustainable development and improve the quality 
of life on Earth? 


e What is the fundamental role of gravity and cos- 
mic radiation in vital biological, physical, and 
chemical systems in space, on other planetary 
bodies, and on Earth, and how do we apply this 
fundamental knowledge to the establishment of 
permanent human presence in space to improve 
life on Earth? 


e How can we enable revolutionary technological 
advances to provide air and space travel for any- 
one, anytime, anywhere more safely, more 
affordably, and with less impact on the environ- 
ment and improve business opportunities and 
global security? 


e What cutting-edge technologies, processes, and 
techniques and engineering capabilities must we 
develop to enable our research agenda in the 
most productive, economical, and timely man- 
ner? How can we most effectively transfer the 
knowledge we gain from our research and dis- 
coveries to commercial ventures in the air, in 
space, and on Earth? 


We will seek answers to these questions with our 
partners in the science and educational communi- 
ties, industry, and other governmental agencies in 
the United States and around the world. As we 
implement our mission and discover answers to 
these questions, we will contribute to the achieve- 
ment of the Nation’s science and technology goals 





and priorities for economic growth and security, 
sustainable development of the environment, edu- 
cation excellence, and peaceful exploration and 
discovery. 


This Strategic Plan describes the way in which we 
will implement our mission, answer the questions, 
and achieve our future goals. The Plan also identi- 
fies our customers and articulates where we are 
going and why. Most importantly, it provides a com- 
mon basis for the Administration, Congress, and 
NASA’s management to make decisions regarding 
the implementation of our programs and the 
deployment of the resources needed to turn the 
Plan into reality. 


This document builds on three previous editions 
and will be submitted with the Fiscal Year 1999 
budget request as prescribed by the Government 
Performance and Results Act (GPRA). In conjunc- 
tion with comments received from our 
customers, stakeholders, employees, and NASA 
management councils, a number of improvements 


have been made to this edition of the Plan. 


It has been recognized that technology develop- 
ment is not an independent business unit, but is 
fundamental to the successful performance of 
each Strategic Enterprise. Therefore, the Space 
Technology Enterprise has been eliminated, and 
technology development becomes the responsibili- 
ty of the remaining four Enterprises. A new position 
of Chief Technologist was created to provide over- 
sight and guidance for our technology investments. 
With this new structure, each Enterprise will use 
technology development as a means to accomplish 
current programs more efficiently and stimulate 
new programs necessary to meet our long-term 











goals. The goal to reduce the cost of access to 


space that had been associated with the Space 
Technology Enterprise has been added to the 
Aeronautics Enterprise. This expanded Enterprise 
Aeronautics and 


was renamed Space 


Transportation Technology. 


We have improved the level of alignment of the 
goals of the Agency and our Enterprise goals with 
the directives prescribed in two Administration pol- 
icy documents. These are the National Space 
Policy and the Goals for a National Partnership in 
Aeronautics Research and Technology. We have 
also increased our emphasis on the need for syn- 
ergy between the programs of the Enterprises and 
the capabilities of our partners in Government, 
industry, academia, and other nations. Finally, we 
have defined the scope, goals, and objectives for 
four Crosscutting Processes that are critical to the 
success of Agency programs and activities. 


With the successful development of this Strategic 
Plan, the NASA Team must now focus on imple- 
mentation. We have reached a consensus with our 
stakeholders, customers, and partners on our 
vision, mission, and roadmap to the future. We 
intend to implement our programs, projects, and 
Crosscutting Processes in a manner that enables 
us to deliver valuable and relevant results more 
effectively and efficiently. 


Each one of us—individuals who work directly on 
programs, as well as those who provide critical 
support capabilities—have an opportunity and 
responsibility to contribute to the development of a 
new NASA, the achievement of our plans, and the 
satisfaction of our customers. | urge all NASA 
employees, our stakeholders, and our customers to 
read this Plan and look for ways to support the 
accomplishment of our ambitious goals for the 
future. 


The NASA Strategic Plan is the backbone of our 
new Strategic Management System. We welcome 
comments on the Plan and suggestions for 
improvement. Let me hear from you with your ideas 
on ways in which we can improve our ability to 
meet the needs of the Nation through our aeronau- 
tics and space programs. 


Daniel S. Goldin 
Administrator 














NASA’s Strategic Management 
System 


The Government Performance and Results Act 
(GPRA) passed by Congress and signed by the 
President in 1993 provides a new tool to improve 
the efficiency of all Federal agencies. The Act 
directs Executive Branch agencies to develop a 
customer-focused strategic plan, align agency 
activities with concrete missions and goals, man- 
age and measure results to justify appropriations 
and authorizations, and design budgets that reflect 
strategic missions. The purposes of GPRA are to 
improve citizen confidence in Government perfor- 
mance, improve Federal program management, 
effectiveness, and public accountability, and 
improve congressional decision making on where 
to commit the Nation's financial and human 
resources. The Act requires that, beginning with 
the fiscal year 1999 budget request, agencies sub- 
mit to the Office of Management and Budget 
(OMB) and to Congress a strategic plan for pro- 
gram activities and an annual performance plan 
covering those activities set forth in the budget. Six 
months after the completion of a fiscal year, agen- 
cies are further required to submit a report of pro- 
gram performance that reviews the success in 
achieving the goals and performance measures 
defined in the strategic and performance plans. 


NASA established a Strategic Management 
System to provide the information and results to 
fulfill the planning and reporting requirements of 
the Act. The System is defined in the NASA 
Strategic Management Handbook (NASA 
Procedures and Guidelines 1000.2). This Strategic 
Plan, which will be submitted to OMB, leads a 
series of documents that defines why the Agency 
exists and what goals we propose to accomplish 
over the next 25 years. How we will implement 





activities to accomplish these goals is further 
defined in documents developed by Headquarters 
program offices, functional/staff offices, Centers, 
program and project managers, and individual 
employees. In addition to this Strategic Plan, we 
will submit our resource requirements to OMB in 
the annual budget request and a 5-year budget 
plan. We will also submit a Performance Plan that 
defines how we intend to measure the results and 
contributions of our programs to the Nation. The 
graphic on page 7 illustrates the documents that 
support the Strategic Management System. 


The Strategic Plan defines the Agency’s vision, 
three-part mission, and fundamental questions of 
science and research that provide the reason for 
why we exist and the foundation for our goals. The 
Plan further describes four Strategic Enterprises to 
manage the programs and activities that will imple- 
ment our mission, be responsible for answering 
specific fundamental questions, and satisfy the 
requirements of our customers. Goals are also 
described for four Crosscutting Processes that pro- 
vide the support systems that enable each Strategic 
Enterprise to develop and deliver our products and 
services to internal and external customers. 


The Agency’s goals have been grouped in three 
timeframes spanning a 25-year period and are dis- 
played on the Roadmap on pages 8 and 9. Each 
timeframe is defined by a unifying theme that char- 
acterizes the primary focus of activity for that period. 
The initial timeframe for the Roadmap (1998-2002) 
presents the near-term goals that correlate to 
NASA's fiscal year 1998 budget and the President's 
5-year budget plan. Mid- and long-term goals are 
presented in the 2003-2009 and 2010-2023 time- 
frames, respectively. These goals represent a bal- 
anced set of science, exploration, and technology 
development outcomes that we believe can be 








accomplished over the next 25 years. While the mid- 
and long-term goals will be executed in timeframes 
that exceed current budget authority, they represent 
a strategic direction that is consistent with our vision 
and mission. Specific resource requirements to 
achieve these goals will be requested in subsequent 
budget cycles. 


The ultimate outcome of achieving our vision, imple- 
menting our legislated mission, answering funda- 
mental questions, and accomplishing our goals is our 
contribution to national science and technology prior- 
ities. The investment in our programs contributes to 





increased understanding of science and technology, 


sustainable development of the environment, educa- 
tional excellence, peaceful exploration and discovery, 
and economic growth and security. 


Within this Plan, we also present Roadmaps for 
each of the four Strategic Enterprises, which define 
the objectives to meet the Agency’s goals. These 
Enterprise objectives and the objectives of our 
Crosscutting Processes form the basis for NASA’s 
Performance Plan and our performance evaluation 
process. 


NASA’s Strategic Management System Documents 


NASA 
Strategic 
Management 
Handbook 


Annual Budget 
Submit and 
Five-Year 
Budget 
Plan 


NASA 
Strategic 





Enterprise 
Strategic 
Plans 








Field Center 
Implementation 
Plans 





* 
Document contents prescribed in 
Government Performance and Results Act 


Annual 
Agency 
Performance 
Plan 
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Headquarters 
Functional/ 
Staff Office 

Implementation 
Plans 





Program/ 
Project 








Employee 
Performance 
Plans 





Annual 
Agency 


Performance 


Report 














NASA's Strategic Management System Roadmap 
Vision, Mission, Questions, Roadmap and Goals, and Contributions to National Priorities 
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External Assessment 


In developing the Strategic Plan, we assessed how 
domestic and foreign policy priorities and political 
and public support have changed in the post-Cold 
War era. This assessment provided the basis for key 
assumptions that have been factored into our pro- 
gram strategies. Our annual review process will 
include a reassessment of the dynamic business and 
political environment in which we operate to ensure 
that our assumptions and strategies remain valid. 


Domestic Policy 

Domestic policy priorities are being adjusted in light 
of the Federal deficit, constrained budgets, and the 
need to maintain America's vitality and competitive- 
ness. The Administration has placed a priority on 
supporting and promoting high technology for eco- 
nomic growth through effective partnerships, both 
within Government and with industry and academia. 
Therefore, NASA will work closely with other Federal 
agencies to ensure coordinated efforts in the areas 
of space and aeronautics science and technology. 
With increased emphasis on pressing domestic 
needs, we will ensure the relevance of our programs 
to national science and technology priorities and to 
other domestic goals in areas such as the environ- 
ment, health, education, and aviation safety. 


The National Aeronautics and Space Act of 1958 
(Space Act) established NASA and laid the founda- 
tion for its mission. It directs NASA to conduct 
space activities devoted to peaceful purposes for 
the benefit of all humankind. We are to preserve the 
leadership of the United States in aeronautics and 
space science and technology, and we are to 
expand knowledge of the Earth and space. We are 
to conduct human activities in space. We are to 
encourage the fullest commercial use of space. 





Furthermore, we are to cooperate with other 
nations and are directed to widely communicate the 
results of our efforts. 


Two Presidential policy statements also shape 
NASAS activities in space and aeronautics. The 
top-level goals of these policies are displayed 
below. The complete documents, which are aligned 
with this Plan, can be accessed as indicated in 
Appendix 3. 


First, the President's National Space Policy defines 
the following goals: 


e Enhance knowledge of the Earth, the solar sys- 
tem, and the universe through human and robotic 
exploration; 


e Strengthen and maintain the national security of 
the United States; 


e Enhance the economic competitiveness and the 
scientific and technical capabilities of the United 
States; 


e Encourage State, local, and private investment 
in, and use of, space technologies; and 


e Promote international cooperation to further U.S. 
domestic, national security, and foreign policies. 


The National Space Policy also provides guidelines 
designating NASA as the lead agency for research 
and development in civil space activities. NASA, in 
coordination with other departments and agencies, 
is to focus its research and development efforts in: 
space science to enhance knowledge of the solar 
system, the universe, and fundamental natural and 
physical sciences; Earth observation to better 











understand global change and the effect of natural 
and human influences on the environment; human 
space flight to conduct scientific, commercial, and 
exploration activities; and space technologies and 
applications to develop new technologies in sup- 
port of U.S. Government needs and our economic 
competitiveness. 


Second, the Presidents Goals for a National 


Partnership in Aeronautics Research and 


Technology includes the following: 


e Maintain the superiority of U.S. aircraft and 
engines; 


e Improve the safety, efficiency, and cost- 
effectiveness of the global air transportation sys- 
tem; and 


+ Ensure the long-term environmental compatibility 
of the aviation system. 


Foreign Policy 

In the post-Cold War era, the foreign policy aspect 
of the civil space program will focus on a spirit of 
expanded cooperation with our traditional interna- 
tional partners and the forging of new partnerships. 
The Administration has asked NASA to play a major 
role in international ventures with Russia to expand 
space exploration opportunities and to promote the 
peaceful uses of technology. There are also 
increased opportunities for cooperation with devel- 
oping countries. These new relationships, along 
with strengthened ties to our traditional partners in 
Europe, Japan, and Canada, can help reinforce the 
economic and technological bonds in the new glob- 
al society. As NASA moves forward with increased 
levels of international cooperation, it must balance 
the benefits that will result from joint endeavors with 
our own national policies and priorities. 


Political and Public Support 

A commitment from America’s political leadership 
is vital to our success. The President has demon- 
strated his support for NASA and has indicated that 
we will play a significant role in the Administra- 
tion’s science and technology agenda and its 
foreign policy initiatives. In Congress, NASA 
continues to enjoy significant bipartisan support. 
Sustained political support will depend on our abil- 
ity to demonstrate a contribution to national needs 
and to deliver on our promises. 


Public support for NASA’s programs has been pos- 
itive and generally stable throughout our history. 
Recent public opinion polls continue to indicate 
solid support for U.S. endeavors in space. A number 
of recent discoveries and accomplishments have 
served to increase the level of public interest and 
support of NASA’s programs. These include the 
possible evidence of ancient life discovered in a 
meteorite from Mars, exciting images of the surface 
of Mars from the Mars Pathfinder, dramatic pictures 
from the Hubble Space Telescope of the birth and 
death of stars, discoveries of planets around other 
stars, and images from the Galileo spacecraft of the 
fractured and deformed icy surface of Jupiter's 
moon Europa. In the area of Earth science, the 
SeaWiFS ocean color sensor, developed through 
innovative partnerships with industry, is providing 
significant new data about the ocean. In addition, 
the highly visible long-term missions of NASA astro- 
nauts aboard the Space Shuttle and Russian space 
station Mir have engaged public interest in the chal- 
lenges of living and working in space. Successful 
demonstrations of aeronautics technologies to 
enhance aviation system capacity and safety have 
also attracted great public attention. Continued pub- 
lic support will depend on our ability to satisfy the 
Nation’s needs and to keep the public fully informed 
about the results and relevance of our activities. 
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Key External Factors 

We identified the following key assumptions, which 
if significantly changed could impact our ability to 
implement this Plan: 


+ The current national aeronautics and space poli- 


cies, national priorities and goals, and our legisla- 
tive mandates form the basis for the four Strategic 
Enterprises and their respective goals and objec- 
tives. Changes in policies, priorities, goals, and 
mandates could cause NASA to reevaluate its cur- 
rent goals and structure of each Enterprise. 


— Understanding the Earth's environment and 
global change will continue to be an important 
national priority requiring NASA's leadership 
in space observations and research. 


— Space science will remain an integral part of the 
national program of basic scientific research. 


— Human activity in space will continue to play a 
vital role in the Nation's program of scientific 
and technological research. 


— There will continue to be a viable U.S. industri- 
al and academic base for aeronautics and 
space activities. NASA technology will continue 
to be valuable to industry in enhancing U.S. 
competitiveness. NASA will continue to have a 
leading role in developing aeronautics technol- 
ogy jointly with other agencies, industry, and 
academia that will support the safety and effi- 
ciency of the national air transportation system. 


e NASA's budget will be consistent with the 


Presidents 5-year plan and will remain stable 
thereafter. Significant decreases in our budget 





will cause the Agency to reassess its current 
complement of programs in all four Enterprises. 


Interagency and international cooperation will be 
increasingly important in achieving NASA's mis- 
sions. Failure by participants to honor commit- 
ments defined in cooperative agreements could 
cause NASA to pursue other options to achieve 
program goals. 


The International Space Station will be success- 
fully developed, deployed, and utilized as a 
research platform through a partnership involv- 
ing Canada, Europe, Japan, Russia, and possi- 
bly other nations. The successful development of 
the International Space Station will support 
future national decisions regarding human mis- 
sions beyond Earth orbit. Failure to deploy the 
International Space Station could seriously 
impede our ability to achieve our long-term goals 
of conducting U.S. and international human mis- 
sions to planets and other bodies in our solar 
system, as well as understanding nature’s 
processes in space. 


The Administration and Congress will rely on 
NASA to buy commercial launch services and, 
when necessary, to form partnerships with indus- 
try to help create new technological capabilities 
for lower costs and more reliable civil, national 
security, and commercial access to space. The 
Space Shuttle will support NASA missions until a 
new human-rated launch system is developed. 
NASA’s long-term goal to provide safe and 
affordable space travel to enable research and 
human expansion relies on the development of a 
reusable launch vehicle and/or significant 
improvements to the Space Shuttle. 











Framework 


External Customers 

The NASA Strategic Plan is based on a commit- 
ment to satisfy our external customers. Our perfor- 
mance in carrying out programs, and our success 
as an Agency, will be judged by our customers, 
based on our ability to meet their requirements. 


We have identified the following groups as our 
external customers and stakeholders (see figure, 
page 14): 


e The Administration and Congress, our primary 
stakeholders, provide us with the policy direction 
and financial resources to conduct the Nation's 
aeronautics and space programs. 


e The science and education communities, aero- 
space and nonaerospace industries, Federal 
agencies, and other primary customers receive 
our products directly and use them for purposes 
that yield public benefit. 


e The public is both the ultimate resource provider 
and the ultimate beneficiary of our products. 


Strategic Enterprises 

The NASA Strategic Plan establishes a framework 
for making management decisions by separating 
the Agency’s programs into four Strategic 
Enterprises through which we implement our mis- 
sion and communicate with our external customers: 


e Space Science 

Mission to Planet Earth (MTPE) 

e Human Exploration and Development of Space 
(HEDS) 

e Aeronautics and Space Transportation Technol- 
ogy (ASTT) 


NASA’s Strategic Enterprises identify at the most 
fundamental level what we do and for whom. They 
focus us on the ends, not the means, of our 
endeavors. Each of our Strategic Enterprises is 
analogous to a strategic business unit, employed 
by private-sector companies to focus on and 
respond to its customers’ needs. Each Strategic 
Enterprise has a unique set of goals, objectives, 
and strategies that address the requirements of its 
primary external customers. However, each Enter- 
prise must ensure synergy with and support of the 
Agency’s common goals and the strategies of the 
other Enterprises. 


Although NASA’s broad mission is driven by the 
Space Act, the specific programs that are conduct- 
ed within its Enterprises, and the priorities placed 
on them, are driven by the directives of the 
Administration and Congress. As such, the pro- 
grammatic content of the Enterprises changes over 
time as we respond to shifts in customer needs and 
domestic and international policy priorities. The 
specific content of activities for the Enterprises is 
presented within their own Strategic Plans. The 
development of a balanced set of programs and 
Agency priorities among the Enterprises will lay the 
groundwork for the budget process. 


Crosscutting Processes 

Underlying NASA’s activities are critical processes 
that are the means by which we develop and deliv- 
er our products and services to internal and exter- 
nal customers. In performing their jobs, all NASA 
employees are engaged in one or more of these 
processes. Through these we transform inputs, 
such as policies and resources, into outputs, such 
as knowledge. 


The Manage Strategically process focuses on 
activities that provide both critical capabilities to 
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Stakeholders, Enterprises, Customers, and Beneficiaries 


NASA Enterprises 
Primary Customers 


Ultimate 
Resource Provider 


Space Science 


Ultimate 
Beneficiary 


Science and Education Communities 
Technology Innovators 


The 
Public 


Mission to Planet Earth 


Science, Commercial, and Education Communities 


Administration 


and 
Congress 


Decision Makers 





Policy Makers 


Human Exploration and 
Development of Space 
Science and Education Communities 
Commercial Sectors 


Aeronautics and Space 
Transportation Technology 
Aerospace and Nonaerospace Industries 
Other U.S. Government Agencies 


Crosscutting Processes 
Manage Strategically 


Provide Aerospace Products and Capabilities 
Generate Knowledge 
Communicate Knowledge 





our internal customers and external coordination 
with oversight and audit agencies of the 
Administration and Congress. NASA's other 
processes—Provide Aerospace Products and 
Capabilities, | Generate 
Communicate Knowledge—are primarily imple- 


Knowledge, and 


mented by the Agency across its Strategic 
Enterprises to support external customers. 


In carrying out these processes, NASA is employing 
overarching strategies to enhance our position as a 
premier research and development agency and to 


align our activities with the policies and directives of 
the Administration and Congress. Our ability to 
respond to future opportunities under tight fiscal 
constraints requires us to become more effective 
and efficient. Effective implementation of these 
processes will help us deliver better products and 
services and cut development time and costs in cur- 
rent and future programs. 














Centers of Excellence 





Ames Research Center 

Jet Propulsion Laboratory 
Dryden Flight Research Center 
Johnson Space Center 
Stennis Space Center 
Marshall Space Flight Center 
Lewis Research Center 
Kennedy Space Center 
Langley Research Center 
NASA Headquarters 
Goddard Space Flight Center 


-—- + OANOOAHKRWD — 


0 


Information Technology 

Deep Space Systems 
Atmospheric Flight Operations 
Human Operations in Space 
Rocket Propulsion Test 

Space Propulsion 
Turbomachinery 

Launch and Payload Processing Systems 
Structures and Materials 
Agency Management 
Scientific Research 








Headquarters and NASA Centers 

NASA's programs are implemented through its 
nine Centers and the Jet Propulsion Laboratory. To 
improve the efficiency and effectiveness of our 
programs, we have defined the roles and responsi- 
bilities for each Center. To reduce overlap and 
streamline administrative and programmatic func- 
tions, NASA's senior management has established 
areas of excellence and specific missions for each 
Center and Headquarters. 


Agency management, which primarily resides at 
NASA Headquarters, is responsible for leadership 
and management across the Strategic Enterprises 
as well as the development of strategy (“what, why, 
and for whom’). It serves as the principal interface 
with the Administration and Congress and is the 
focal point for accountability, communication, and 
liaison with external entities. It also provides budget 
integration, long-term institutional investment strat- 
egy, Agency policy and procedures, and functional 
leadership. 
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Each Center of Excellence (identified in the figure 
on page 15) represents a focused, Agency-wide 
leadership responsibility in a specific area of tech- 
nology or knowledge. Centers of Excellence are 
chartered with a clear definition of their capabilities 
and boundaries. They are charged to be preeminent 
within the Agency, if not worldwide, with respect to 
the human resources, facilities, and other critical 
capabilities associated with the particular area of 
excellence. Each Center of Excellence must main- 
tain or increase the Agency's preeminent position in 
the assigned area in line with the program require- 
ments of the Strategic Enterprises and the long- 
term interests of the Agency. The capabilities to 
support a Center of Excellence can be distributed 
across multiple Centers. These capabilities are 
available to all of the Strategic Enterprises. 





Center Missions, which are described in the four 
Strategic Enterprise sections, identify the concen- 
tration of capabilities to support the accomplish- 
ment of Strategic Enterprise goals. Each Center 
has been assigned responsibilities, which provide 
a basis for building human resource capabilities 
and a physical infrastructure in direct support of 
Enterprise requirements. Enterprise program and 
project assignments are based on Center Mission 
designations. Other Centers may support a prima- 
ry Center in carrying out an Enterprise's missions. 


In general, each NASA program is assigned to a 
Lead Center, which is responsible for implementa- 
tion, accountability for meeting schedule and bud- 
get guidelines, and safety and reliability standards. 





NASA'S CENTERS OF EXCELLENCE 





Strategic Enterprises 


Space Science 


Mission to Planet Earth 


Human Exploration and Development of Space 


Aeronautics and Space Transportation Technology 


The following section describes the mission, questions to address, goals, strategies and outcomes, and 
Center roles and responsibilities for each Enterprise. More detailed information is available in individual 
Enterprise Strategic Plans. 
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Space Science 


Mission 

Humans have a profound and distinguishing imper- 
ative to understand our origin, our existence, and 
our fate. For millennia, we have gazed at the sky, 
observed the motions of the Sun, Moon, planets, 
and stars, and wondered about the universe and 
the way we are connected to it. The Space Science 
Enterprise serves this human quest for knowledge. 
As it does so, it seeks to inspire our Nation and the 
world, to open young minds to broader perspec- 
tives on the future, and to bring home to every per- 
son on Earth the experience of exploring space. 


The mission of the Space Science Enterprise is to 
solve mysteries of the universe, explore the solar 
system, discover planets around other stars, 
search for life beyond Earth; from origins to destiny, 
chart the evolution of the universe and understand 
its galaxies, stars, planets, and life. 


In pursuing this mission, we develop, use, and 


transfer innovative space technologies that provide 
scientific and other returns to all of NASA's 





Star birth in the Eagle Nebula as revealed by the 
Hubble Space Telescope. 





Enterprises, as well as globally competitive 
economic returns to the Nation. We also use our 
knowledge and discoveries to enhance science, 
mathematics, and technology education and the sci- 
entific and technological literacy of all Americans. 


Questions to Address 

In accomplishing its mission, the Space Science 
Enterprise addresses most directly the following 
NASA fundamental questions: 


How did the universe, galaxies, stars, and planets 
form and evolve? How can our exploration of the 
universe and our solar system revolutionize our 
understanding of physics, chemistry, and biology? 


Does life in any form, however simple or com- 
plex, carbon-based or other, exist elsewhere 
than on planet Earth? Are there Earth-like plan- 
ets beyond our solar system? 


Goals 
The four long-term goals of the Space Science 
Enterprise are as follows: 


Establish a virtual presence throughout the solar 
system, and probe deeper into the mysteries of the 
universe and life on Earth and beyond—a goal 
focused on the fundamental science we will pursue; 


Pursue space science programs that enable and 
are enabled by future human exploration beyond 
low-Earth orbit—a goal exploiting the synergy 
with the human exploration of space; 


Develop and utilize revolutionary technologies for 
missions impossible in prior decades—a goal 
recognizing the enabling character of tech- 
nology; and 


Contribute measurably to achieving the science, 
mathematics, and technology education goals of 
our Nation, and share widely the excitement and 
inspiration of our missions and discoveries— 
a goal reflecting our commitment to education 
and public outreach. 











Strategies and Outcomes 

The Space Science Enterprise pursues the study 
of origins, as well as studies of the evolution and 
destiny of the cosmos, by establishing a continuum 
of exploration and science. It creates a virtual pres- 
ence in the solar system, exploring new territories 
and investigating the solar system in all its com- 
plexity. It simultaneously probes the universe to the 
beginning of time, looking ever deeper with 
increasingly capable telescopes, scanning the 
entire electromagnetic spectrum from gamma rays 
to radio wavelengths. It also sends probes into 
interstellar space, beginning a virtual presence 
even beyond the solar system. 


The strategy of the Enterprise is to conduct world- 
class research, to maximize the scientific yield 
from our current missions, and to develop and 
deploy new missions within the “faster, better, 
cheaper” framework of a revolutionized NASA. 


Fulfilling one major commitment of previous strate- 
gic planning, the Enterprise will complete the 
deployment of the four “Great Observatories” with 
the launch of the Advanced X-ray Astrophysics 
Facility (AXAF) in 1998 and the Space Infrared 
Telescope Facility (SIRTF) in 2001. Complemen- 
ting the discoveries of the Hubble Space Telescope 
and the Compton Gamma Ray Observatory 
launched earlier in this decade, AXAF and SIRTF 
are certain to add to this bounty and help unravel 
the mysteries of the universe. 


With the July 4, 1997, landing of the Mars 
Pathfinder, a mission of the Discovery series of 
spacecraft, the Enterprise visibly demonstrated 
that such “faster, better, cheaper” programs can 
yield exciting and inspiring achievements as well 
as a wealth of knowledge. Through programs such 
as Discovery and Explorer, the Enterprise will con- 





Changes in solar activity affect Earth in many ways. 
These 12 x-ray images between 1991 and 1995 
demonstrate the Sun's variability. 


tinue to accept prudent risk, shorten development 
time, explore new conceptual approaches, stream- 
line management, and make other changes to 
enhance efficiency and effectiveness. 


A key aspect of our strategic planning is to ensure 
the Enterprise acquires the advice of the external sci- 
ence community, and in particular the National 
Academy of Sciences. In addition, there is extensive 
collaboration with this community, international part- 
ners, and other Federal agencies, such as the 
National Science Foundation, Department of 
Defense, and Department of Energy, in the conduct 
of our missions and research. This collaboration is 
discussed more fully on page 35 of this Plan. 


As a visible link to future human exploration 
beyond Earth orbit, Space Science Enterprise 
robotic missions help develop the scientific knowl- 
edge such ventures will need. At the same time, 
the Enterprise will benefit from the opportunities 
human exploration will offer to conduct scientific 
research that may stretch beyond the capabilities 
of robotic systems. 


To achieve its long-term goal in science, the 
Enterprise will develop and bring to flight readiness 
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Space Science Roadmap 













Agency 
Mission 


To advance and 
communicate scientific 
knowledge and under- 
standing of Earth, the 
solar system, the 
universe, and use the 
environment of space 
for research 


To explore, use, and enable 
the development of space 
for human enterprise 


To research, 
develop, verify, and 
transfer advanced 
aeronautics, space, 
and related 
technologies 


1998-2002 
Establish a Presence 


Deliver world-class programs and 
cutting-edge technology through 
a revolutionized NASA 


Chart the evolution of the universe, from 
origins to destiny, and understand its 
galaxies, stars, planets, and life: 


Solve mysteries of the universe (HST, 
CGRO, SOHO, AXAF '98, TIMED '00, 
IMAGE '00, SIRTF '01, etc.) 

Explore the solar system (Galileo, Mars 
Pathfinder and Global Surveyor, NEAR, 
Cassini/Huygens '97, Lunar Prospector 
'97, Mars Surveyor '98 and '01, TIMED 
‘00, etc.) 

Discover planets around other stars (HST, 
Keck, SOFIA '01, SIRTF '01) 

Search for life beyond Earth (Galileo, 
Mars Pathfinder, Cassini/Huygens '97, 
Mars Surveyor-'98/01, Astrobiology) 


Contribute measurably to achieving the 
science, math, and technology education 
goals of our nation, and share... 


Make education and enhanced public 
understanding of science an integral part 
of our missions and research 


Use robotic missions as forerunners to 
human exploration beyond low-Earth 
orbit: 


e Investigate the composition, evolution, 
and resources of Mars, the Moon, and 
small bodies (Mars Pathfinder and Global 
Surveyor, NEAR, Lunar Prospector '97, 
Mars Surveyor '98/01) 

Develop the knowledge to improve the 
reliability of space weather forecasting 
(SOHO, ACE, Wina, Polar, SAMPEX, 
IMAGE '00, etc.) 


Develop new critical technologies to 
enable innovative and less costly 
mission and research concepts: 


Large, lightweight deployable structures 
(SIM and NGST Technology Programs, 
Inflatable Technology Program, etc.) 
Ultrasensitive detectors (GLAST and 
NGST Technology Programs) 

Miniature spacecraft and instruments 
(X2000, NM DS2 '99, etc.) 
Autonomous systems; sample acquisition 
and return (SIM and NGST Technology 
Programs, Telerobotics Program, Mars 
Surveyor '01, etc.) 

Innovative power, propulsion, and 
communications (X2000, NM DS1 '98, 
etc.) 





















2003-2009 
Expand Our Horizons 


Ensure continued 
U.S. leadership in space 
and aeronautics 


Expand our understanding of the 
evolution of the universe and its 
galaxies, stars, planets, and life: 

* Solve mysteries of the universe (AXAF; 
SIRTF, GLAST, NGST, HTXS, etc.) 

e Explore the solar system 
(Cassini/Huygens, Mars Surveyor-03, 
Mars Sample Return, Solar Probe, 
Pluto, Europa Orbiter, etc.) 

Discover planets around other stars 
(Keck, SOFIA, SIRTF, SIM, FIRST) 
Search for life beyond Earth 
(Cassini/Huygens, Mars Surveyor-03, 
Mars Sample Return, Astrobiology) 

Contribute measurably to achieving 

the science, math, and technology 

education goals of our nation, and 
share... 

+ Continue education and enhanced 
public understanding of science as an 
integral part of our missions and 
research 


Expand the use of robotic missions as 

forerunners to human exploration 

beyond low-Earth orbit: 
Identify locales and resources for future 
human missions (Mars Surveyor-03, 
Mars Sample Return, etc.) 
Demonstrate system for reliable space 
weather forecasts (Solar-B, STEREO, 
Geospace Multiprobes, etc.) 


Improve performance by orders of 
magnitude through revolutionary 
tech nology advances: 
e Large, lightweight, high-precision 
deployable structures 
Ultrasensitive detectors 
Micro spacecraft and instruments 
Intelligent, highly autonomous 
systems 
Highly advanced power, propulsion, 
and communications 





The Roadmap presents the overall goals (presented in bold), objectives (presented as bullets), and major 
program milestones and related activities (presented in parentheses and italics) for the Enterprise. 






















2010-2023 
Develop the Frontiers 


Expand human activity and 
space-based commerce in the 
frontiers of air and space 


Establish a virtual presence 
throughout the solar system, 
and probe deeper into the 
mysteries of the universe and 
life on Earth and beyond 


Contribute measurably to 
achieving the science, 
mathematics, and technology 
education goals of our Nation, 
and share widely the 
excitement and inspiration of 
our missions and discoveries 


Pursue space science 
programs that enable and are 
enabled by future human 
exploration beyond low-Earth 
orbit 


Develop and utilize 
revolutionary technologies tor 
missions impossible in prior 
decades 








revolutionary technologies in advanced miniaturiza- 
tion, intelligent system, autonomous operations, 
and simulation-based design. We will bring the 
same spirit of innovation and change that embodies 
our flight programs to our Agency-wide responsibili- 
ty to maintain a vigorous core program of cross- 
cutting technology development, especially in 
long-term, high-risk, high-payoff areas. 


The public is both an investor in space science 
research and the ultimate customer and beneficia- 
ry. The Enterprise strives to serve the public by 
clearly communicating its research results and the 
excitement of space exploration. It supports educa- 
tional organizations nationwide and seeks to apply 
the special talents of the space science communi- 
ty to educational improvement. It also strives to 
transfer technologies to the private sector and to 
develop strong and lasting partnerships among 
industry, academia, and Government so that the 
Nation reaps maximum scientific and economic 
benefits from its Space Science Program. 


Roles and Responsibilities 

The NASA Centers’ primary missions to support 
the Space Science Enterprise are listed in the table 
below. 


Ames Research Astrobiology 
Center 


Goddard Space Physics and 
Flight Center Astronomy 


Jet Propulsion Planetary Science 
Laboratory and Exploration 


Johnson Space Astro Materials 
Center 
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Mission to Planet Earth 


Mission 

NASA’s Mission to Planet Earth (MTPE) is dedicated 
to understanding the total Earth system and the 
effects of natural and human-induced changes on 
the global environment. The MTPE Enterprise is pio- 
neering the new discipline of Earth system science, 
with a near-term emphasis on global climate change. 
Space-based and in situ capabilities presently being 
used or developed yield new scientific understanding 
and practical benefits to the Nation. 


To preserve and improve Earth’s environment for 
future generations, governments around the world 
need policies based on the strongest possible sci- 
entific understanding. Commercial firms, natural 
resource managers, and educators rely on a 
dependable stream of this same new knowledge. 
The unique vantage point of space provides infor- 
mation about Earth’s land, atmosphere, ice, oceans, 
and biota that is obtainable in no other way. In con- 


cert with the global research community, including 








The EOS-AM1 spacecraft (named to indicate its morning 
equatorial crossing time) will be launched in mid-1998. lts 
instrument complement is designed to obtain data on key 
parameters of global climate change: the physical and radia- 
tive properties of clouds; air-land and air-sea exchanges of 
energy, carbon, and water; measurements of important trace 
gases; and volcanology. 





the National Oceanic and Atmospheric Administra- 
tion and the other agencies participating in the U.S. 
Global Change Research Program, the MTPE 
Enterprise is developing the understanding needed 
to support the complex environmental policy and 
economic investment decisions that lie ahead. 


Questions to Address 

MTPE addresses the fundamental question: How 
can we utilize the knowledge of the Sun, Earth, and 
other planetary bodies to develop predictive envi- 
ronmental, climatic, natural disaster, and natural 
resource models to help ensure sustainable devel- 
opment and improve the quality of life on Earth? 


Goals 
The goals of the MTPE Enterprise are as follows: 


+ Expand scientific knowledge of the Earth system 
using NASA's unique vantage points of space, 
aircraft, and in situ platforms, creating an inter- 
national capability to forecast and assess the 
health of the Earth system; 


e Disseminate information about the Earth system; 
and 


+ Enable the productive use of MTPE science and 
technology in the public and private sectors. 


Strategies and Outcomes 

To accomplish these goals, the MTPE Enterprise 
employs a strategy that establishes science priori- 
ties with near-term product milestones on a path of 
long-term inquiry; develops advanced technologies 
that lead to new and lower cost scientific investiga- 
tions; promotes extensive international collabora- 
tion and cooperation with other Federal agencies; 
contributes to national and international assess- 











ments of the environment; fosters commercial use 
of remote-sensing data and leverages the 
resources of the commercial remote-sensing indus- 
try to lower overall MTPE costs; and strengthens 
Earth science education and public awareness. 


Through 2002, MTPE will deploy the Tropical 
Rainfall Measuring Mission and the first series of 
Earth Observing System missions including 
Landsat 7. This period will also see the first launch- 
es of Earth System Science Pathfinder small satel- 
lite missions for new science and of New 
Millennium program missions for Earth science 
instrument technology development. These pro- 
grams are detailed in the MTPE Strategic 
Enterprise Plan. The MTPE Commercial Strategy 
and MTPE Education Strategy outline our 
approach to partnerships in these key areas. 
MTPE is responsible for technology development 
needed to provide the next generation of Earth 
remote-sensing systems and is defining an MTPE 
technology strategy to guide technology invest- 
ment choices. MTPE's participation in the New 
Millennium program is one example of the 
Enterprise's technology investment approach. 


The ultimate beneficiaries of MTPE are the present 
and future generations of the people on Earth. The 
primary customers are researchers seeking 
answers to key Earth science questions, commer- 
cial firms using MTPE data and technology to help 
their businesses grow, public sector managers 
exercising stewardship of our natural resources, 
and educators teaching the next generation of sci- 
entists, engineers, and citizens. The largest product 
of MTPE is a major contribution to the scientific 
foundation for public and private sector choices on 
the road to sustainable development. 





This image of Hurricane Fran was taken from the 
NOAA/National Weather Service’s GOES-8 (Geostationary 
Operational Environmental Satellite) on September 4, 1996, at 
1:15 p.m. EDT, less than 7 hours before the eye went ashore 
at Cape Fear, North Carolina. The image was enhanced and 
rendered at NASA’s Goddard Space Flight Center, Laboratory 
for Atmosphere, Greenbelt, Maryland. 





NASA's ER-2 is the country’s premier high-altitude civilian 
research aircraft. Flying in the lower stratosphere, it allows 
scientists to make in situ measurements for the study of 
atmospheric chemistry, such as ozone breakdown. It also 
serves as a testbed for instruments planned for future 
Earth-orbiting spacecraft. 
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Mission to Planet Earth Roadmap 











Agency 
Mission 








To advance and 
communicate scientific 
knowledge and under- 
standing of Earth, the 
solar system, the 
universe, and use the 
environment of space 
for research 


To explore, use, 
and enable the 
development of 
space for human 
enterprise 


Deliver world-class programs and 


1998-2002 
Establish a Presence 





cutting-edge technology through 
a revolutionized NASA 


Expand scientific knowledge by 

characterizing the Earth system: 
Document land-cover/land-use change 
and global productivity (EOS-AM1 '98, 
Landsat 7 '97, VCL '00) 

e Predict seasonal-to-interannual climate 
variations (TRMM ’97, Jason-1 '99, 
SeaWinds '99) 

Identify natural hazards, processes, 
and mitigation strategies 
(SRTM '99, GRACE ’01) 

+ Detect long-term climate change, 
causes, and impacts (EOS-AM1 '98, 
PM1 00, ACRIM '98, ALT-Laser '01) 

+ Map atmospheric ozone and related 

constituent gases (SAGE '98, 















TOMS '99, CHEM-1 '02) 


Disseminate information about 
the Earth system: 
e Implement open, distrubuted, 
and responsive data system 
architectures (EOSDIS V2 ’99, 
V3 '00) 


Design formal and informal 
Earth science education tools 
(Education Program) 












2003-2009 
Expand Our Horizons 


Ensure continued 
U.S. leadership in space 
and aeronautics 


Expand our understanding of 

Earth system changes: 
Assess global vegetation and of 
rates of deforestation 

+ Model biological-physical 
responses to climate events (e.g., 
El Niño) 

* Quantitatively understand global 
fresh water cycle 

+ Develop fully coupled 3-D 

chemistry-climate models 





Disseminate information about 

the Earth system: 

e Enable an effective mix of 
private, Government, and 
international data sources and 
users 

e Incorporate Earth system 
science into education curricula 















Enable productive use of MTPE 
science and technology in the public 
and private sectors: 

+ Develop and transfer advanced 


Enable productive use of MTPE 
science and technology in the 


To research, public and private sectors: 


develop, verify, and 
transfer advanced 
aeronautics, space, 
and related 
technologies 


remote-sensing technology (Clark '98, 
NMP EO-1 '99, EO-2 '01) 

Extend the use of MTPE research to 
national, State, and local uses 
(Applications Program) 


Support the development of a robust 


commercial remote-sensing industry 
(SSTI, EOCAP) 

Make major scientific contributions to 
environmental assessment (for IPCC, 
WMO, and AEPA) 


e Evolve remote-sensing 
technology for transfer to 
Operational weather forecasting 
and commercial systems 
Foster creative, new applica- 
tions of remote-sensing data 
Expand the use of commercial 
systems in collecting Earth 
system science data 





The Roadmap presents the overall goals (presented in bold), objectives (presented as bullets), and major 
program milestones and related activities (presented in parentheses and italics) for the Enterprise. 

























2010-2023 
Develop the Frontier 


Expand human activity and 


space-based commerce in the 


frontiers of air and space 


Expand scientific knowledge by 
forecasting and assessing the 
state of the Earth system with: 


Conduct integrated regional 
assessments of land and water 
resources and use 
Internationally monitor the 
atmosphere, oceans, ice, and 
land cover 

Accurately assess of sea-level 
rise 

Forecast decadal changes using 
global climate models 

Forecast regional impacts of 
climate change 


Disseminate information about 
the Earth system: 
e Deploy an international global 


observing and information 
system with space-based and 
in situ components 

Produce the next generation of 
Earth system scientists 


Enable productive use of MTPE 
science and technology in the 
public and private sectors: 

+ Enable the widespread 


commercial use of global 
environmental data and the 
integration of environmental 
information and economic 
decision making 

Supply advanced satellite and 
information technologies to 
enable broader participation in 
research 









Roles and Responsibilities 
The NASA Centers’ primary missions to support 
the MTPE Enterprise are listed in the table below. 


Goddard Space 
Flight Center 


Jet Propulsion 
Laboratory 


Langley Research 
Center 


Stennis Space 
Center 


Earth System 
Science 


Instrument 
Technology 


Atmospheric Science 


Commercial Remote 
Sensing 
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Human Exploration and 
Development of Space 


Mission 

We seek to bring the frontier of space fully within 
the sphere of human activity to build a better future 
for all humankind. Imagine new products based on 
space research, such as high-quality protein crys- 
tals to allow the design of new drugs for treating 
disease. Envision school children learning their 
lessons by telepresence instruction from the Moon. 
Imagine commerce flourishing in space, with solar 
power satellites, or a Martian powerplant to permit 
a permanent colony. These images are part of the 
Human Exploration and Development of Space 
(HEDS) Enterprise. The mission of the Enterprise 
is to open the space frontier by exploring, using, 
and enabling the development of space and to 
expand the human experience into the far reaches 
of space. 


In exploring space, HEDS brings people and 
machines together to overcome challenges of 
distance, time, and environment. Robotic science 
missions survey and characterize other bodies as 
precursors to eventual human missions. The Space 


Shuttle and International Space Station (ISS) serve 








Phase | of the International Space Station includes nine 
docking missions by the Space Shuttle to the 
Russian Mir space station. 





as research platforms to pave the way for sus- 
tained human presence in space through critical 
research on human adaptation. These programs 
also provide opportunities for research with appli- 
cations on Earth. HEDS serves as a catalyst for 
commercial space development. We will employ 
breakthrough technologies to revolutionize human 
space flight. 


Questions to Address 

HEDS pursues the answers to myriad research 
and engineering questions that must be answered 
as we learn to live and work in space. HEDS plays 
an important role in pursuing answers to the ques- 
tions: What is the fundamental role of gravity and 
cosmic radiation in vital biological, physical, and 
chemical systems in space, on other planetary 
bodies, and on Earth, and how do we apply this 
fundamental knowledge to the establishment of 
permanent human presence in space to improve 
life on Earth? HEDS also plays an important role 
working with the other Enterprises to pursue 
answers to other fundamental questions, including: 
Does life exist elsewhere than on our planet? 


Goals 

The goals of the HEDS Enterprise are as follows: 

e Prepare to conduct human missions of explo- 
ration to planetary and other bodies in the solar 
system; 

e Use the environment of space to expand scientif- 
ic knowledge; 

e Provide safe and affordable human access to 
space, establish a human presence in space, and 
share the human experience of being in space; 

e Enable the commercial development of space 
and share HEDS knowledge, technologies, and 
assets that promise to enhance the quality of life 
on Earth. 











Strategies and Outcomes 

The Enterprise will contribute new scientific knowl- 
edge by studying the effects of gravity and the 
space environment on important biological, chemi- 
cal, and physical processes. This knowledge will 
provide fundamental insights for new Earth-bound 
applications and technology. We will continue to 
develop biomedical knowledge and technology to 
allow people to thrive physically and psychological- 
ly while exploring and opening the space frontier. 


The Enterprise relies on the robotic missions of the 
Space Science Enterprise to provide extensive 
knowledge of the geology, environment, and 
resources of planetary bodies. The Space Science 
Enterprise missions will also demonstrate the fea- 
sibility of utilizing local resources to “live off the 
land” HEDS will fully integrate and utilize the ISS, 
the Space Shuttle, and other international contri- 
butions. The Shuttle-Mir program demonstrates 
cooperation among spacefaring nations and the 
interlocking of various technical systems. The ISS 
will be the largest multinational science and engi- 
neering program in history and will vastly expand 
the human experience of living and working in 
space. This long-duration laboratory will provide 
unprecedented opportunities for science, technolo- 
gy, and commercial investigations in the space 
environment. 


We will conduct research and technology develop- 
ment for advanced life support systems, which will 
be validated on the ISS. We will develop revolution- 
ary advanced technologies that will support future 
national decisions regarding human missions 
beyond Earth orbit. HEDS will join with the private 
sector to stimulate opportunities for commercial 
development in space as a key to future settle- 
ment. Near-term efforts will emphasize joint pilot 
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Artist's concept of a potential Mars mission. Here, the crew 
has connected two habitats together to conduct a 
variety of surface exploration activities. 


projects that provide clear benefit to Earth from the 
development of near-Earth space, while the long- 
term emphasis will be on the use of resources and 
environments of planetary bodies for the benefit of 
humankind and to sustain a human presence 
beyond Earth. 


Safe, reliable, low-cost transportation is critical to 
the goals of the HEDS Enterprise. The Space 
Shuttle program is committed to flying safely, meet- 
ing the manifest, improving system supportability 
and reliability, and reducing cost—in that order of 
priority. HEDS is implementing the Shuttle upgrade 
program to improve reliability, performance, and 
longevity of Space Shuttle operations to meet ISS 
needs and human exploration goals beyond 2012. 
HEDS will support efforts by the private sector to 
develop next-generation technologies for human 
travel and operations in space. We will develop rev- 
olutionary new advanced transportation concepts 
for accommodating humans, including travel to dis- 
tant destinations. The Agency’s efforts will provide 
space operations management and communica- 
tions services through commercial means while 
setting the stage for future investments that will be 
required as we explore the solar system and 
beyond. 
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Human Exploration and Development of Space Roadmap 










Agency 
Mission 






To advance and 
communicate scientific 
knowledge and under- 
standing of Earth, the 
solar system, the universe, 
and use the environment 
of space for research 






To explore, use, 
and enable the 
development of 
space for human 
enterprise 


To research, 
develop, verify, and 
transfer advanced 
aeronautics, space, 
and related 
technologies 


1998-2002 
Establish a Presence 








Deliver world-class programs and 
cutting-edge technology through 
a revolutionized NASA 


Use the environment of space to 
expand scientific knowledge: 







+ Expand scientific knowledge by 


exploring the role of gravity and the 
space environment in physical, 
chemical, and biological processes 
through a vigorous peer-reviewed 
research program in space (Neurolab 
"98, USMP-4 '97) 









Prepare to conduct human missions of exploration 

to planetary and other bodies in the solar system: 
With the Space Science Enterprise, carry out an 
integrated program of robotic exploration of Mars to 
characterize the potential for human exploration to 
support definition decision or human exploration as 
early as 2005 
Establish the requirements and architecture for human 
exploration that can radically reduce cost through 
the use of local solar system resources, advanced 
propulsion technologies, commercial participation, 
and other advanced technologies 

Provide safe and affordable human access to space, 

establish a human presence in space: 

+ Sustain Space Shuttle program operations by safely 
flying the manifest (scheduled missions) and 
aggressively pursuing a systems upgrade program 
that will reduce payload-to-orbit costs by a factor of 
2 by 2002 (Super Lightweight Tank '98) 

Expand a permanent human presence in low-Earth 
orbit by transitioning from Mirto the ISS program in 
order to enhance and maximize science, technology, 
and commercial objectives (First Element 

Launch '98) 

Ensure the health, safety, and performance of space 
flight crews through cutting-edge medical practice 
using advanced technology 


Provide safe and affordable human access 
to space, establish a human presence in 
space, and share the human experience of 
being in space: 

e Involve our Nation’s citizens in the adventure 
of exploring space, engage educators and 
students to promote educational excellence, 
and use human space flight to promote 
international cooperation 
Invest in advanced concepts that may produce 
breakthroughs in human exploration and 
commercial development of space 

Enable the commercial development of space 

and share HEDS knowledge, technologies, 

and assets that promise to enhance the 
quality of life on Earth: 

e Transfer knowledge and technolgies, and 
promote partnerships to improve health and 
enhance the quality of life 















2003-2009 
Expand Our Horizons 


Ensure continued 
U.S. leadership in space 
and aeronautics 


Use the environment of space to 
expand scientific knowledge: 

+ Expand scientific knowledge by 
exploring the role of gravity and the 
space environment in physical, 
chemical, and biological processes 
through a vigorous peer-reviewed 
research program in space 
(Neurolab '98, USMP-4 '97) 


Prepare to conduct human missions of exploration 

to planetary and other bodies in the solar system: 
Advance biomedical Knowledge and technologies 
to maintain human health and performance on 
long-duration missions before the year 2008 
(Neurolab '98, ISS Utilization) 

Enable the commercial development of space and 

share HEDS knowledge, technologies, and assets 

that promise to enhance the quality of life on Earth: 
Facilitate the use of space for commercial products 
and services resulting in the participation of at least 
200 private firms by the year 2002, and a 100% 
increase in the level of industry committed resources 
by 2005 (Space Station utilization) 
Achieve early cost savings in space 
communications and lay a foundation to permit the 
privatization and/or commercialization of NASA's 
spaca communication operations by no later than 

5 


Develop a plan for privatizing Shuttle operations 
and implement by 2002. Establish the feasibility of 
commercializing the Space Shuttle and some [SS 
operations by no later than 2005 


Provide safe and affordable human access 
to space, establish a human presence in 
space, and share the human experience 
of being in space: 

+ Involve our Nation's citizens in the adventure 
of exploring space, engage educators and 
students to promote educational excellence, 
and use human space flight to promote 
international cooperation 
Invest in advanced concepts that may 
produce breakthroughs in human 
exploration and commercial development 
of space 

Enable the commercial development of 

space and share HEDS knowledge, 

technologies, and assets that promise to 
enhance the quality of life on Earth: 

e Transfer knowledge and technolgies, and 
promote partnerships to improve health 
and enhance the quality of life 





The Roadmap presents the overall goals (presented in bold), objectives (presented as bullets), and major 
program milestones and related activities (presented in parentheses and italics) for the Enterprise. 
































2010-2023 
Develop the Frontiers 


Expand human activity and 
space-based commerce in the 
frontiers of air and space 


Use the environment of space 
to expand scientific 
knowledge: 

e Use human capabilities to 
extend the scientific breadth 
and depth of new discoveries 
including the origin, evolution 
and destiny of life 


Conduct human missions to 
planetary and other bodies in 
our solar system 


Provide safe and affordable human 
access to space, establish a 
human presence in space, and 
share the human experience of 
being in space: 

» Expand the technology base for 
exploring and developing space 

Promote the commercial 

development of space and share 

HEDS knowledge, technologies, 

and assets that promise to 

enhance the quality of life on 

Earth: 

« Demonstrate new systems and 
capabilities to enable U.S. industry 
to develop new, profitable space 
industries 





HEDS employs a strategy that contributes to the 
national community, shapes activities to return 
near-term direct benefits, and clearly communi- 
cates these benefits to the Enterprise's partners 
and customers, including the public. 


Roles and Responsibilities 
The NASA Centers' primary missions to support 
the HEDS Enterprise are listed in the table below. 


Ames Research Astrobiology 
Center 


Johnson Space Human Exploration 
Center and Astro Materials 


Kennedy Space Space Launch 
Center 


Marshall Space Space Transportation 
Flight Center Systems and Micro- 
gravity Research 


Stennis Space Center | Rocket Propulsion 
Testing 
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Aeronautics and Space 
Transportation Technology 


Mission 

Research and technology play a vital role in ensur- 
ing the safety, environmental compatibility, and pro- 
ductivity of the air transportation system and in 
enhancing the economic health and national secu- 
rity of the Nation. However, numerous factors, 
including growth in air traffic, increasingly demand- 
ing international environmental standards, an 
aging aircraft fleet, aggressive foreign competition, 
and launch costs that impede affordable access 
and utilization of space, represent formidable chal- 
lenges to the Nation. 


The mission of this Enterprise is to pioneer the 
identification, development, verification, transfer, appli- 
cation, and commercialization of high-payoff aeronau- 
tics and space transportation technologies. Through 
its research and technology accomplishments, it 
promotes economic growth and national security 
through a safe, efficient national aviation system and 
affordable, reliable space transportation. The plans 
and goals of this Enterprise directly support national 
policy in both aeronautics and space, documented in 
“Goals for a National Partnership in Aeronautics 
Research and Technology” and “National Space 
Transportation Policy” This Enterprise works in 
alliance with its aeronautics and space transportation 
customers, including U.S. industry, the university com- 
munity, the Department of Defense (DoD), the Federal 
Aviation Administration (FAA), and the other NASA 
Enterprises, to ensure that national investments in 
aeronautics and space transportation technology are 
effectively defined and coordinated and that NASA's 
technology products and services add value, are time- 
ly, and have been developed to the level at which the 
customer can confidently make decisions regarding 
the application of those technologies. 





The Enterprise also has Agency responsibility for 
technology transfer and commercialization. This 
function is provided as an Agency-wide service to 
ensure wide, rapid transfer of NASA-developed tech- 
nologies to U.S. industry for the social and economic 
benefit of all U.S. citizens. 


Questions to Address 

The Aeronautics and Space Transportation 
Technology Enterprise is responsible for answering 
the question: How do we enable revolutionary tech- 
nological advances that provide air and space trav- 
el for anyone, anytime, anywhere more safely, 
more affordably, and with less impact on the envi- 
ronment and improve business opportunities and 
global security? 


Goals 

The Enterprise has three major technology goals sup- 
ported by ten enabling technology objectives (detailed 
in the Enterprise Roadmap) and a service goal. 


Technology Goals 

Global Civil Aviation—Enable U.S. leadership in 
global civil aviation through safer, cleaner, quieter 
and more affordable air travel. 

Revolutionary Technology Leaps—Revolutionize 
air travel and the way in which aircraft are 
designed, built, and operated. 

Access to Space—Enable the full commercial 
potential of space and expansion of space 
research and exploration. 


Service Goal 

Research and Development (R&D) Services— 
Enable, and as appropriate provide, on a national 
basis, world-class aerospace R&D services, 
including facilities and expertise, and proactively 
transfer cutting-edge technologies in support of 
industry and U.S. Government R&D. 











The three major pillars—Global Civil Aviation, Revolutionary Technology Leaps, and Access to Space. 


Strategies and Outcomes 

To help achieve these goals, the Enterprise has 
restructured its research program and manage- 
ment processes. We include our customers and 
stakeholders from the beginning of our strategic 
planning process through program definition, 
implementation, and evaluation. Enterprise leader- 
ship manages a clearly defined portfolio of tech- 
nology investments to ensure alignment with 
national needs and support of the Enterprise and 
Agency strategy. The Enterprise has clearly desig- 
nated Lead Centers for the implementation of the 
technology programs. 


The technology objectives of the Enterprise are out- 
come focused and “stretch” beyond our current 
knowledge base. Although we do not know in 
advance how to achieve the goals and objectives, 
the development of investment strategies is issue 
driven. Investments are focused on the critical 
issues associated with the goals and objectives 
where technology can be a determining factor. This 
requires the analysis of current as well as future 
issues. In other words, to achieve 10- or 20-year 
goals, the Enterprise must not only address current 
issues associated with a goal, but also seek to antic- 
ipate and address issues associated with future avi- 
ation and space systems. For example, to achieve a 
reduction in the aircraft accident rate, the Enterprise 
must address not only issues that are currently 


causing accidents, but issues that might cause acci- 
dents in the future, such as digital information 
integrity. The result of this process is the develop- 
ment of an investment strategy and goal metrics to 
guide program development. 


The outcome-focused nature of the goals and objec- 
tives project the end-state within the air and space 
transportation systems. However, the Enterprise 
does not control the air and space transportation sys- 
tems. Manufacturers, airlines, general aviation oper- 
ators, space transportation operators, the FAA, and 
DoD are some of the primary organizations that ulti- 
mately implement the technologies and systems that 
will achieve the goals. Therefore, the goals provide a 
constant driver for the Enterprise to work in partner- 
ship with our customers to ensure the technologies 
that are developed are the right technologies, at the 
right time, and the right level of maturity in order to 
maximize the probability of implementation. A princi- 
pal strategy of the Enterprise is to create alliances 
and work in partnership in every aspect of planning, 
implementation, and evaluation. 


Both the Enterprise’s Base R&T and Systems 
Technology programs are focused on achieving the 
goals and objectives by working to the same 
goal/objective investment strategy and metrics. The 
character of the Base R&T program will be to main- 
tain a broader set of technology investments and to 
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Aeronautics and Space Transportation Technology Roadmap 










Agency 
Mission 






To advance and 


solar system, the 














To explore, use, 
and enable the 

development of 
space for human 
enterprise 







To research, 
develop, verify, and 
transfer advanced 
aeronautics, space, 
and related 
technologies 


communicate scientific 
knowledge and under- 
standing of Earth, the 


universe, and use the 
environment of space 


1998-2002 
Establish a Presence 








Deliver world-class programs and 
cutting-edge technology through 
a revolutionized NASA 


Revolutionary Technology Leaps: 

+ Develop and apply atmospheric 
models for environmental assessments 
of next-generation aircraft (AST, HSR) 









Access to Space: 

e Develop advanced space 
transportation concepts, and initiate 
enabling technology programs (ASTP 
Hyper-X) 


Global Civil Aviation: 

* Complete the development of advanced 
technologies to enable U.S. leadership in the 
aviation markets of the early 21st century (AST) 
— Advanced subsonic transports 
— Short-haul aircraft 


Revolutionary Technology Leaps: 

* High-speed travel—complete the development 
of the enabling component technology base for 
an environmentally compatible, economically 
viable High-Speed Civil Transport (HSR 11) 
General aviation revitalization—complete the 
development of technologies to enable 
demonstration of a low-cost, safe, easily operated 
general aviation system (cockpit, airframe, and 
engine) (AGATE, GAP) 


Access to Space: 
* Complete R&D to enable U.S. industry to launch 
to LEO at $1,000/lb. (X-33, X-34) 


Provide world-class R&D services and proactively 
transfer cutting-edge technologies to Enterprise 
customers 
















2003-2009 
Expand Our Horizons 


Ensure continued 
U.S. leadership in space 
and aeronautics 


Revolutionary Technology Leaps: 

e Provide advanced technologies for 
unpiloted airborne Earth/space 
observing platforms (ERAST) 





Access to Space: 

e Demonstrate integrated technologies 
for advanced space transportation 
concepts (ASTP) 


Global Civil Aviation: 

e Safety—reduce the aircraft accident rate by a 
factor of five (Safety R&T, Base R&T) 

» Environmental compatibility —reduce emissions 
of future aircraft by a factor of three and reduce 
the perceived noise levels of future aircraft by 
a factor of two from today's subsonic aircraft 
(AST, Base R&T) 

Affordable air travel—while maintaining safety, 
triple the aviation system throughput in all 
weather conditions (AATT, TAP Base R&T) and 
reduce the cost of air travel by 25% (ReCAT, 
Base R&T) 

Revolutionary Technology Leaps: 

* High-speed travel—complete the development 
of the validated technology base to enable U.S. 
industry development of an environmentally 
compatible, economically viable High-Speed 
Civil Transport (HSR 11A) 

General aviation revitalization—invigorate the 
general aviation industry, delivering 10,000 
aircraft annually (AGATE, GAP) 
Next-generation design tools and experimental 
aircraft—provide next-generation design tools 
and experimental aircraft to increase design 
confidence, and cut the design cycle time for 
aircraft in half (HPCC, ERAST, Hyper-X, 
Base R&T, 

Access to Space: 

* Revolutionizing space launch capabilities— 
reduce the payload cost to low-Earth orbit by 
an order of magnitude ($1,000 per pound to 
orbit) (ASTP) 

Provide world-class R&D services and 

proactively transfer cutting-edge technologies 

















The Roadmap presents the overall goals (presented in bold), objectives (presented as bullets), and major 
program milestones and related activities (presented in parentheses and italics) for the Enterprise. 






















2010-2023 
Develop the Frontiers 


Expand human activity and 
space-based commerce in the 
frontiers of air and space 


Provide world-class R8D 

services: 

e Support the application of 
aeronautics R&D and facilities 
to NASA science programs/ 
missions, as appropriate 















Access to Space: 
e Achieve a demonstrated 
technology base for affordable, 
reliable space access, orbital 
transfer, and interplanetary 
transportation responsive to 
commercial and civil 
requirements 


Global Civil Aviation: 

* Safety—reduce the aircraft accident 
rate by a factor of ten 

» Environmental compatibility—reduce 
emissions of future aircraft by a factor 
of five and reduce the perceived noise 
levels of future aircraft by a factor of 
two from today’s subsonic aircraft 
Affordable air travel—reduce the cost 
of air travel by 50% 


Revolutionary Technology Leaps: 

* High-speed travel—reduce the travel 
time to the Far East and Europe by 
50%, and do so at today’s subsonic 
ticket prices 
General aviation revitalization— 
invigorate the general aviation industry, 
delivering 20,000 aircraft annually 


Access to Space: 

* Revolutionizing space launch 
capabilities—reduce the payload cost 
to low-Earth orbit by an order of 
magnitude (hundreds of dollars per 
pound to orbit) 


Provide world-class R&D services and 
proactively transfer cutting-edge 
technologies 





specifically target fundamental and barrier issues. 
Base R&T elements will: (1) support the maturation 
of technology to a level that it can be confidently 
integrated into a Systems Technology program; 
(2) directly transfer technology to the external cus- 
tomer community as appropriate; and (3) provide 
the basis for new Systems Technology programs. 
The character of the Systems Technology programs 
will be to specifically target an integrated set of 
technologies that advance the goal/objective met- 
rics and can be confidently developed and 
advanced to a level of maturity sufficient for transfer 
and adoption by the external customer community. 


Roles and Responsibilities 

The NASA Centers’ primary missions to support 
the Aeronautics and Space Transportation 
Technology Enterprise are listed in the table below. 


Ames Research Aviation Operation 


Center Systems 


Dryden Flight Flight Research 
Research Center 


Langley Research Airframe Systems 
Center 

Lewis Research Aeropropulsion 
Center 
Marshall Space Space Transportation 
Flight Center Systems 


Stennis Space 


Rocket Propulsion 
Center Testing 
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Synergy Within NASA and 
With Our Partners 


The Strategic Enterprises comprise an integrated 
national aeronautics and space program. A syner- 
gy of broad purposes, technology requirements, 
workforce skills, facilities, and many other dimen- 
sions was the basis for amalgamating these activi- 
ties in NASA through the Space Act. The benefits 
of this synergy remain strong today. 


Internal Synergy 

The Space Science Enterprise works in partnership 
with the Human Exploration and Development of 
Space (HEDS) Enterprise to provide information 
essential to further human exploration and develop- 
ment of the solar system. This includes scientific 
information about likely human destinations such as 
the Moon and Mars, surveys and characterizations 
of space resources, and an evaluation of space 
radiation hazards. The partnership with HEDS also 
involves using Space Science Enterprise missions 
to test human exploration technologies in space 
and planetary environments. HEDS, in turn, pro- 
vides Space Science with opportunities to conduct 
research. For example, Space Science flies pay- 
loads on the Space Shuttle, such as telescopes to 
study the ultraviolet universe, instruments to study 
the solar corona and the origin of the solar wind, 
and cosmic dust collection experiments. The 
International Space Station will provide further 
opportunities for these and other types of investiga- 
tions. Ultimately, some of the most important and 
complex science goals, such as answering the 
question “Did life ever arise on Mars?” may need to 
be addressed by human explorers. Indeed, answer- 
ing questions of this magnitude may well prove to 
be a significant part of the rationale for human 
exploration. Therefore, the synergy between these 





two Enterprises is strong—and certainly essential 
to the long-range success of both. 


The Aeronautics and Space Transportation 
Technology (ASTT) Enterprise makes important 
contributions to the Space Science, Mission to 
Planet Earth (MTPE), and HEDS Enterprises. For 
example, Space Science and MTPE have long 
taken advantage of the ASTT Enterprise's exper- 
tise to design and build atmospheric entry probes 
for solar system exploration missions and Earth 
observation systems. Aero-acoustics and aerody- 
namics expertise has also been vital in preparing 
for the Stratospheric Observatory for Infrared 
Astronomy (SOFIA) program. Another example, 
ASTT's High Performance Computing and 
Communications (HPCC) program, provides the 
space science community with access to the most 
advanced computational technology, which fur- 
thers both research and the sharing of results with 
educators and the public. MTPE, in turn, provides 
ASTT with assessments of the atmospheric effects 
of aircraft emissions. The HEDS Enterprise will 
take advantage of the new launch technologies to 
be provided by the ASTT Enterprise. 


The Space Science Enterprise enriches the MTPE 
Enterprise through studies of the Sun, the near- 
Earth space environment, Earth's middle and 
upper atmosphere, and other planets. For example, 
variations in solar radiation and particle emission 
cause variations in Earth's atmosphere, providing 
us with a better understanding of our terrestrial 
environment. The study of other planets, particular- 
ly Venus and Mars, provide an important context for 
understanding why Earth is capable of sustaining 
life and how some of the processes involved in 
global change behave in other planetary settings. 
Ultimately, this better understanding of our home 











environment sought by MTPE may help us create 
environments that can sustain humans on other 
worlds. 


Synergies also exist among our Crosscutting 
Processes. For example, the Manage Strategically 
process provides information to the other process- 
es regarding the requirements and mandates of 
NASA’s external customers and stakeholders. This 
information is used to determine what knowledge 
to generate, what aerospace products and ser- 
vices are needed to meet national goals in science 
and technology, and what knowledge must be com- 
municated to whom. The Generate Knowledge 
process provides scientific results and discoveries 
to the Communicate Knowledge process, which 
disseminates this information widely in a format 
that is understandable by a broad audience. 


External Partnerships and Cooperation 
To encourage improved efficiencies for our human 
and capital resources, we are also developing syn- 
ergies between the programs of the Enterprises 
and the capabilities of other partners in Govern- 
ment, industry, academia, and other nations. 


MTPE is NASA's contribution to the U.S. Global 
Change Research Program, in which our research 
and observational priorities are coordinated with 
11 other Federal agencies. NASA and the National 
Oceanic and Atmospheric Administration (NOAA) 
are building an integrated program of research on 
the El Niño-Southern Oscillation phenomenon. 
NASA, NOAA, and the Department of Defense 
(DoD) have formed the Integrated Program Office 
for the development of the National Polar-orbiting 
Operational Environmental Satellite System 
(NPOESS)—the next-generation U.S. weather 
satellites in polar orbit. NASA, NOAA, and the U.S. 


Geological Survey (USGS) are collaborating on the 
Landsat 7 program, and NASA, DoD, and USGS 
are planning a Shuttle-based synthetic aperture 
radar mission to meet all three agencies’ require- 
ments for a digital terrain model of Earth’s surface. 
NASA and the Department of Agriculture are coop- 
erating on land-cover and land-use change 
research. We are also collaborating with the 
Federal Emergency Management Agency to con- 
duct natural hazards research and applications. 


The Space Science Enterprise vigorously pursues 
opportunities to collaborate with other Government 
agencies about the origin, evolution, and destiny of 
the cosmos and life. Chief among these are the 
National Science Foundation, the Department of 
Energy (DOE), and DoD. Among other activities, 
the National Science Foundation and NASA collab- 
orate with the Smithsonian Institution in the search, 
collection, distribution, and curation of Antarctic 
meteorites. DOE and NASA have partnered in the 
provision of radioisotope thermoelectric generators 
for the Galileo and Cassini spacecraft. Through its 
Los Alamos and Lawrence Livermore Laboratories, 
DOE has also contributed greatly to the develop- 
ment of instruments and sensors needed for sever- 
al space science missions. DoD has been a major 
developer of high-sensitivity, large-area infrared 
detector arrays. In addition, recently declassified 
critical technology for large-area deployable optical 
systems will be of vital importance for future large 
telescopes in 
Enterprise, in turn, contributes to some DoD objec- 


space. The Space Science 


tives—for example, research on solar flares, coro- 
nal mass ejections, solar energetic particles, and 
the terrestrial middle/upper atmosphere and mag- 
netosphere is important for DoD command, control, 
and communications systems. 
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The primary partner agencies and departments are 
the National Institutes of Health, the National 
Science Foundation, the Department of Defense 
(including work specific to the Defense Advanced 
Research Projects Office, the United States Air 
Force, the Office of Naval Research, and other DoD 
organizations), and the Department of Energy. 


HEDS has established over 20 cooperative agree- 
ments with the National Institutes of Health, includ- 
ing 18 memoranda of understanding. Cooperation 
with the NIH includes joint workshops on scientific 
topics of mutual interest, jointly funded projects, a 
highly successful effort in technology transfer of 
advanced cell culturing technology, and coopera- 
tive flight experiments. The National Science 
Foundation is a partner in Neurolab, an upcoming 
Space Shuttle/Spacelab mission dedicated to 
research on the nervous system. HEDS and the 
National Science Foundation have held coopera- 
tive discussions on nanotechnology, as well as bio- 
medical technology and bioengineering. 


Areas of cooperation with the Department of 
Energy include the use of ground-based facilities 
for simulating and studying the effects of space 
radiation, cooperation on studies on the biological 
effects of radiation, and cooperation on a funda- 
mental 


physics experiment facility for the 


International Space Station. 


Under a Memorandum of Agreement between 
NASA and DoD, an Aeronautics and Astronautics 
Coordinating Board oversees coordination on such 
HEDS activities as Multi-Service Launch System 
use for NASA near-term missions; Titan II use for 
NASA near-term missions; DoD use of the Shuttle 
as a primary dedicated DoD launch system; com- 





bined program office/single procurement for 
expendable launch vehicles; NASA use of the 
Evolved Expendable Launch Vehicle (EELV) when 
operational; ability of the TDRSS constellation to 
support DoD and NOAA satellites for the near and 
mid-terms; and transition of NASA satellite control 
operations to DoD. HEDS and the Armed Forces 
Radiobiology Research Institute cooperate on radi- 
ation biology studies of mutual interest. 


ASTT works in alliance with its aeronautics and space 
transportation customers in industry, in the university 
community, and through several bilateral and trilateral 
relationships with DoD and the FAA. For example, the 
NASA-FAA Coordinating Committee provides for 
cooperative national programs in aviation safety, air- 
space operations, and environmental compatibility. 
The NASA-DoD Aeronautics and Astronautics 
Coordinating Board has fostered interagency plan- 
ning for programs such as rotocraft and human fac- 
tors research. The Board also is addressing coopera- 
tive activities for the National Aeronautics Testing 
Alliance. Another example of interagency planning is 
the Integrated Plan for Air Traffic Management 
Research and Technology Development produced by 
a NASA-FAA integrated product team. 


Each interagency program includes regular consul- 
tations among the participating agencies to identi- 
fy shared goals and objectives, collaborations, and 
interdependencies. As part of this process, we are 
working to identify common metrics and success 
criteria for each major milestone of the interagency 
programs. 


NASA has also developed extensive alliances with 
its partners in other Government agencies to 
improve efficiencies for our human and capital 











resources, leverage unique capabilities, and 
reduce potential functional duplications. As a mem- 
ber of the National Science and Technology 
Council, which was established by the President in 
1993, NASA participates in the planning of the 
diverse research and development initiatives of the 
Federal Government and the coordination of 
strategies for achieving shared goals and objec- 
tives. We have also worked closely with the Office 
of Science and Technology Policy, as well as agen- 
cies supporting space research and development 
to implement the Presidents National Space Policy 
and Goals for a National Partnership in 
Aeronautics Research and Technology. NASA 
obtains substantial procurement and contract 
administration services from DoD rather than dupli- 
cating these capabilities. We also cooperate with 
DoD and the General Services Administration in 
developing and maintaining the uniform Federal 
regulation governing acquisition. In addition, NASA 
relies on the Department of Treasury for process- 
ing payments to contractors, and the Agency 
utilizes and supports the Justice Department in 
criminal investigations. 


International cooperation is a key element of the 
strategies for all four Strategic Enterprises. NASA 
seeks cooperation of mutual benefit with its foreign 
partners. Through this cooperation, global issues 
are addressed on a global basis. International 
cooperation helps meet NASA’s goals and objec- 
tives by adding unique capabilities or expertise, 
increasing mission flight opportunities, providing 
access to locations outside the United States, and 
enhancing the scientific return. It also allows 
nations to share the cost of implementing space 
and aeronautics programs. NASA has extensive 
cooperation with Canada, Europe, Japan, and 
Russia. NASA also has expanding cooperation 
with developing spacefaring nations. NASA is 
working with other nations to identify new opportu- 
nities for cooperation consistent with the goals of 
the Agency. 
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NASA’s Crosscutting Processes 


NASA is making significant progress in achieving 
our mission and goals by doing business faster, 
better, and cheaper while never compromising 
safety. Throughout the Agency, there are hundreds 
of examples of programs, projects, and manage- 
ment systems being delivered with better service 
and at lower costs. The Clinton Administration’s 
“Reinvention Marching Orders,” to deliver great 
customer service, foster partnerships and commu- 
nity solutions, and reinvent government to get the 
job done with less, and the principles of the 
Government Performance and Results Act guide 
our strategies to revolutionize the Agency. Four 
Crosscutting Processes have been established to 
support all Agency activities and Enterprises. The 
top-level goals, objectives, and strategies for the 
processes are described below. 


Manage Strategically 

This process provides policy, direction, and imple- 
mentation guidelines to NASA's organizational ele- 
ments and employees that enable the Agency to 
develop, conduct, and evaluate programs to achieve 
the Nation’s goals in aeronautics and space. 


The goal of this process is to ensure that the 
Agency carries out its responsibilities effectively 
and safely and that management makes critical 
decisions regarding implementation activities and 
resource allocations that support NASA's strategic, 
implementation, and performance plans. 


The process objectives are as follows: 

e Align Agency direction and deployment decisions 
with external mandates and the requirements of 
our customers, partners, and stakeholders; 





e Communicate Agency direction and decisions 
throughout the NASA Team and to the external 
community in a timely, consistent, and under- 
standable manner; 


Optimize Agency investment strategies and sys- 
tems to align human, physical, and financial 
resources with customer requirements, while 
ensuring compliance with applicable statutes 
and regulations; 


Improve the effectiveness and efficiency of 
Agency acquisitions through the increased use 
of techniques and management that enhance 
contractor innovation and performance; 

e Ensure that information technology provides an 
open and secure exchange of information, is 
consistent with Agency technical architectures 
and standards, demonstrates a projected return 
on investment, reduces risk, and directly con- 
tributes to mission success; and 


Foster leadership that demonstrates a commit- 
ment to the Agency’s values, principles, goals, 
and objectives. 


To achieve the goal and objectives for this process: 


¢ We will measure our performance and com- 
municate our results, demonstrating NASA’s 
relevance and contributions to national needs. 
NASA’s performance in developing and deliver- 
ing products and services is evaluated at 
Agency, Strategic Enterprise, Functional/Staff 
Office, program or project, Crosscutting Process, 
and individual levels. Each level has responsibili- 
ty to execute the requirements and to measure, 
evaluate, and report the results. As each part of 
the organization completes its measurement 
process, data are used to validate that perfor- 
mance meets or exceeds planned goals, 








objectives, and performance targets. In those sit- 
uations where performance does not meet the 
plan, opportunities for continuous improvement 
and reengineering are identified. 


On a semiannual basis, NASA's Senior 
Management Council will review performance 
against the goals and objectives contained in this 
Plan, the Enterprise Strategic Plans, and the 
Annual Performance Plan. These reviews will take 
place in March and September of each year. To 
assess progress in meeting the Agency's general 
goals, we will review performance goals and mea- 
sures that relate to the near-term objectives of our 
Enterprises and of our Crosscutting Processes. 
Examples of the relationships between Agency 
goals and performance goals include: 


— Reducing development cycle time and cost 
and increasing launch rates for NASA space- 
craft. This relates to the Agency goals to devel- 
op lower cost missions to characterize the 
Earth system and chart the evolution of the 
universe and solar system and to improve 
Shuttle safety and efficiency; 

— Increasing the accessibility and use of science 
and research data. This addresses NASA's 
goals to characterize the Earth system and 
chart the evolution of the universe and solar 
system, to explore nature’s processes in 
space, and to facilitate and stimulate the pro- 
ductive use of science and technology in the 
public and private sectors; and 

— Increasing leverage of NASA’s research and 
development investments in commercial part- 
nerships with industry. This relates to our 
goals to develop new technologies and 
processes to enhance research and make 


aeronautics and space programs more afford- 
able and to develop affordable technologies 
for U.S. leadership in aviation growth markets. 


These measures will be included in the Agency’s 
Annual Performance Plan and associated 
Performance Report. (Appendix 2 provides a 
summary of Enterprise and Crosscutting 
Process objectives and associated measures.) 


At the program level, NASA’s Program 
Management Council will continue to conduct 
reviews prior to initiation and throughout a pro- 
gram’s life to confirm compliance with cost, 
schedule, and performance targets. In addition, 
NASA’s Capital Investment Council will continu- 
ally reaffirm that our investment decisions sup- 
port overall program and institutional goals and 
that outcomes remain relevant and provide 
valuable contributions to the Nation’s needs. To 
effectively manage our financial resources and 
evaluate Agency, Enterprise, and program-level 
performance, NASA is developing and imple- 
menting a new integrated financial management 
system. The integration of this system, and other 
initiatives such as full-cost accounting, will 
enable performance improvements to our finan- 
cial and resource management. 


NASA also relies on external organizations to 
assess our ability to achieve goals and objectives. 
These reviews are conducted by such entities as 
the National Academy of Sciences, the General 
Accounting Office, the Occupational Safety and 
Health Administration, and the Environmental 
Protection Agency. Reviews are also conducted by 
the NASA Office of the Inspector General. 
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¢ We will change the way we work with our con- 
tractors and streamline regulations. 
Through the implementation of Performance 
Based Contracting and other initiatives, we will 
assign a higher level of integration responsibility 
and accountability to our contractors. By moving 
NASA civil service employees from detailed 
operations management to contract oversight 
roles, we will enable the aerospace business, not 
direct it. We will fully integrate small, small disad- 
vantaged, and women-owned businesses into 
the competitive base from which we purchase 
goods and services, urging prime contractors to 
forge permanent, mutually beneficial business 
relationships with small firms. As a result, we 
seek to enable these businesses to mature and 
play an increasing role in the economic growth 
within their communities. 


We will propose reporting and regulatory 
changes to ease the transition to a new way of 
doing business. We will continue to reduce the 
number of internal regulations and policy docu- 
ments, administrative costs, and functional over- 
laps. 


. We will deliver on our commitments, be 
accountable for the success of our programs, 
and provide a balanced and stable aeronau- 
tics and space program by implementing 
strategic management throughout NASA. 

We are committed to managing through our 
strategic and implementation plans at all levels 
with a focus on relevant results for our cus- 
tomers. We will develop and retain the proper 
skill mix necessary to remain the recognized 
leader in aeronautics and aerospace. We will 
empower employees to perform their jobs and 


supervisors to manage, while holding all 





accountable for fulfilling their responsibilities. To 
ensure the alignment of individual activities with 
the goals of the strategic and implementation 
plans, performance plans will be developed to 
outline the contributions of each employee. 


We will ensure that our budget process, imple- 
mentation planning, and deployment are tied to 
our srategic plans. We will manage effectively 
and efficiently, recognizing political and bud- 
getary realities. We will work closely with our cus- 
tomers and stakeholders to develop long-term 
requirements and outcomes that will take us well 
into the next millennium. 


Provide Aerospace Products and 
Capabilities 

This process is the means by which NASA's 
Strategic Enterprises and their Centers deliver sys- 
tems (aeronautics, space, and ground), technolo- 
gies, data, and operational services to NASA cus- 
tomers so they can conduct research, explore and 
develop space, and improve life on Earth. The 
Agency uses the process to answer fundamental 
What cutting-edge 
processes, techniques, and engineering capabili- 


questions: technologies, 
ties must we develop to enable our research agen- 
da in the most productive, economical, and timely 
manner? How can we most effectively transfer the 
knowledge we gain from our research and discov- 
eries to commercial ventures in the air, in space, 
and on Earth? 


The goal of the process is to enable NASA's 
Strategic Enterprises and their Centers to deliver 
products and services to customers more effec- 
tively and efficiently while extending the technolo- 
gy, research, and science benefits broadly to the 
public and commercial sectors. 











The process objectives are as follows: 

e Reduce the cost and development time to deliv- 
er products and operational services that meet or 
exceed customers’ expectations; 

e Seek out and apply innovative approaches, in 
cooperation with NASA partners and customers, 
to enable ambitious new science, aeronautics, 
and exploration missions; 

e Focus on integrated technology planning and 
technology development driven by Strategic 
Enterprise and customer needs; 

e Facilitate the insertion of technology into all pro- 
grams and proactively transfer technology, form 
commercialization partnerships, and integrate all 
innovative approaches to strengthen U.S. com- 
petitiveness; 

e Improve and maintain NASA’s engineering capa- 
bility, so that NASA will be recognized as the 
leading aerospace engineering research and 
development organization in the world; and 

e Capture and preserve engineering and techno- 
logical best practices and process knowledge to 
continuously improve NASA's program/project 
management. 


To achieve the goal and objectives for this process: 


¢ We will focus on what we do best by reestab- 
lishing NASA's role as a research and devel- 
opment agency. 
We will pursue our mission and goals aggres- 
sively, preserving each of our four Strategic 
Enterprises as an essential element of our ser- 
vice to the Nation. We will ensure that the 
Centers of Excellence are preeminent in their 
areas of technical expertise. We will emphasize 
research and development and transfer opera- 
tional activities, as feasible, to commercial oper- 
ators, educational institutions, or other Federal 


agencies. We will continue to seek opportunities 
to privatize and commercially purchase services 
that are not our main line of business. We will 
develop cutting-edge technologies to accomplish 
our current programs more efficiently and enable 
new programs necessary to achieve our long- 
term goals. We will develop technology programs 
to realize our research and exploration goals, 
applying new technologies and capabilities to 
multiple programs. 


We will conduct more frequent missions for fewer 
dollars, thereby enabling increased opportunities 
for research, exploration, and discovery. 


Generate Knowledge 

This is the process by which NASA provides new sci- 
entific and technological knowledge from exploring 
Earth, the solar system, and the universe and from 
researching the space environment, aeronautics, 
and astronautics. This knowledge is provided to sci- 
entists, engineers, and technologists in industry, 
academia, and other organizations, as well as to nat- 
ural resource managers, policymakers, educators, 
and other NASA customers. This process reflects the 
first and most basic part of NASA's mission state- 
ment and plays a major role in seeking answers to 
the fundamental questions of science and research. 


The goals of this process are to extend the bound- 
aries of knowledge of science and engineering, to 
capture new knowledge in useful and transferable 
media, and to share new knowledge with cus- 
tomers. 


The process objectives are to improve the efficien- 
cy with which we: 

e Acquire advice from diverse communities; 

e Plan and set research priorities; 
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e Select, fund, and conduct research programs; 
and 

e Archive data and publish, patent, and share 
results. 


To achieve the goal and objective for this process: 


We will collaborate with old and new 
partners. 

We will work with other Federal agencies and 
U.S. industry to complement and support our 
activities. NASA will continue to pursue mutually 
beneficial cooperative activities in aeronautics 
and space with other nations, strengthening 
American competitiveness, yet remaining consis- 
tent with the Space Act's directive to encourage 
peaceful international cooperation. 


Communicate Knowledge 

NASA uses this process to increase understanding 
of science and technology, advance its broad appli- 
cation, and inspire achievement and innovation. 
This process also ensures that the knowledge 
derived from NASA's research and development 
programs is presented and transmitted to meet the 
specific needs and interests of each of the 
Agency's constituency groups. 





The goal of this process is to ensure that NASA's 
customers receive the information derived from the 
Agency's research and development efforts that 
they want, when they want it, for as long as they 
want it. 


The process objectives are as follows: 

e Highlight existing and identify new opportunities 
for NASA's customers, including the public, the 
academic community, and the Nation's students, 
to directly participate in the space research and 
discovery experience; and 


Improve the external constituent communities’ 
knowledge, understanding, and use of the 
results and opportunities associated with 
NASA's programs. 


To achieve the goal and objectives for this process: 


e We will foster partnerships with teachers and 
students. 
We will work with teachers and others in the aca- 
demic community to inspire America’s students 
and create increased learning opportunities. We 
will help enlighten inquisitive minds and involve 
teachers and students in our endeavors to seek 
answers to fundamental questions of research 
and science. 











The NASA Team 


The goals stated in this Plan will be accomplished 
by a diverse group of men and women at our 
Headquarters, nine Centers throughout the coun- 
try, and the Jet Propulsion Laboratory. We will also 
rely on partnerships with both large and small con- 
tractors, members of the academic community, 
other Federal, State, and local agencies, and other 
space agencies from nations around the globe. 


This highly skilled team of scientists, engineers, 
technicians, and administrative and support profes- 
sionals is dedicated to providing high-quality, tech- 
nologically superior products and services in aero- 
nautics and space. Through our dedication and pro- 
fessionalism, we will carry out our mission, achieve 
our goals and objectives, and ultimately find 
answers to the fundamental questions of science 
and research. 


NASA Values 


To implement this Plan, the NASA Team will strive 
to uphold core values related to people, excellence, 
and integrity. 


People 

Our greatest strength is our workforce. We aggres- 
sively build a team of highly qualified individuals 
that is representative, at all levels, of America's 
diversity. We foster a culture that is built on trust, 
respect, teamwork, communication, creativity, and 
empowerment in an environment that is free of 
unlawful discrimination and ensures equal opportu- 
nity for all. 


Excellence 

We are committed to demonstrating and promot- 
ing excellence and continually improving process- 
es, products, and services to better satisfy our 
customers’ needs and requirements. We utilize 
quality-focused leadership and management, as 
well as scientific, engineering, and technical excel- 
lence to provide our customers with highly valued 
products and services in the most cost-effective, 
timely, and safe manner. 


Integrity 

We preserve America's confidence and trust by 
ensuring that our missions are consistent with 
national goals, carefully conceived, and well exe- 
cuted. We deliver on our promises and are account- 
able for our performance. We are open and honest 
with one another and with our customers, and we 
cooperate within and across organizations to deliv- 
er the highest quality results. We are bold but pru- 
dent in confronting challenges and accepting risks. 
We work with integrity and are dedicated to fulfilling 
our vision in an environment in which adherence to 
fundamental ethical principles and compliance with 
related laws and regulations flourish. 
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Appendix 1 
Resource Requirements and Key Capabilities 


For the first year of this Strategic Plan, fiscal year 1998, the President has included more than 
$13.5 billion in his budget for NASA. As stated in our key assumptions, NASA's outyear budget will be con- 
sistent with the President's 5-year plan and must remain stable thereafter. Significant decreases in our bud- 
get will cause the Agency to reassess its current complement of programs in all four Enterprises. 


The current Full Time Equivalent (FTE) Civil Service workforce of the Agency is approximately 19,700. In 
support of the Administration’s National Performance Review (NPR) goals to reduce the size of the Federal 
Government, NASA has streamlined our workforce from 25,000 FTE’s in 1992. This has been accomplished 
through the effective use of early-outs, buyouts, and natural attrition. It is anticipated that the NASA work- 
force will be further reduced to less than 18,000 FTE’s to comply with the Agency’s NPR goal. This FTE level 
is required to achieve the goals and objectives contained in this Plan. 


The success of this Plan also relies on the Agency’s ability to maintain its Center of Excellence capabili- 
ties, which are presented on page 15. Each Center of Excellence must maintain or increase the Agency’s 
preeminent position in the assigned area in line with the program requirements of the Strategic Enterprises 
and the long-term goals of the Agency. Failure to maintain all of the Centers of Excellence would require 
a reevaluation of the goals and objectives of the Agency and the four Strategic Enterprises. 











Appendix 2 
Summary and Relationship of Mission, 
Long-Term Goals, and Metrics 


This section provides a summary of NASA’s long-term goals identified in the 2010-2023 timeframe of the 
Strategic Roadmap and how they relate to NASA's three-part mission statement. It also summarizes met- 
rics at the Enterprise and Crosscutting Process level that will be used to assess our performance and abil- 
ity to deliver on commitments to our customer and stakeholders. These metrics provide the basis for the 
NASA Performance Plan that is being submitted to the Office of Management and Budget along with the 
Strategic Plan and the Fiscal Year 1999 budget submit. More detailed information on the metrics is pro- 
vided in the NASA Performance Plan, available as indicated in Appendix 3. 


NASA Mission 
Advance and communicate scientific knowledge and understanding of the Earth, the solar system, and the 
universe, and use the environment of space for research 


Associated Agency and Enterprise Long-Term Goals 
e Create an international capability to forecast and assess the health of the Earth system 
— Expand scientific knowledge of the Earth system using NASA's unique vantage points of space, air- 
craft, and in situ platforms by forecasting and assessing the state of the Earth (MTPE) 
e Create a virtual presence throughout our solar system and probe deeper into the mysteries of the uni- 
verse and life on Earth and beyond (Agency and SSE) 
e Use our understanding of nature's processes in space to support research endeavors in space and on 
Earth 
— Use the environment of space to expand scientific knowledge (HEDS) 
— Expand science knowledge through the use of human capabilities in the space environment (HEDS) 
+ Share our understanding of the Earth system and the mysteries of the universe with our customers and 
contribute to the achievement of the Nation's educational goals 
— Disseminate information about the Earth system (MTPE) 
— Contribute measurably to achieving the science, mathematics, and technology education goals of our 
Nation, and share widely the excitement and inspiration of our missions and discoveries (SSE) 


NASA Mission 
Explore, use, and enable the development of space for human enterprise 


Associated Agency and Enterprise Long-Term Goals 
e Conduct international and/or U.S. human and robotic missions to planets and other bodies in our solar 
system to enable human expansion 
— Pursue space science programs that enable and are enabled by future human exploration beyond 
low-Earth orbit (SSE) 
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— Prepare to conduct human missions of exploration to planetary and other bodies in the solar system 
(HEDS) 
e Provide safe and affordable space access, orbital transfer, and interplanetary transportation capabilities 
to enable research, human exploration, and the commercial development of space 
— Provide safe and affordable human access to space, establish a human presence in space, and share 
the human experience of being in space (HEDS) 
— Enable the full commercial potential of space and expansion of space research and exploration (ASTT) 


NASA Mission 
Research, develop, verify, and transfer advanced aeronautics, space, and related technologies 


Associated Agency and Enterprise Long-Term Goals 
e Develop cutting-edge aeronautics and space systems technologies to support highways in the sky, smart 
aircraft, and revolutionary space vehicles that will provide faster, safer, more affordable air and space 
travel with less impact on the environment and enable expanded research of our planet and the universe 
— Develop and utilize revolutionary technologies for missions impossible in prior decades (SSE) 
— Enable U.S. leadership in global civil aviation through safer, cleaner, quieter, and more affordable air 
travel (ASTT) 
— Revolutionize air travel and the way in which aircraft are designed, built, and operated (ASTT) 
e Support the maturation of aerospace industries and the development of new high-tech industries such 
as space-based commerce through proactive technology transfer 
— Enable the productive use of MTPE science and technology in the public and private sectors (MTPE) 
— Promote the commercial development of space and share HEDS knowledge, technologies, and 
assets that promise to enhance the quality of life on Earth (HEDS) 
— Enable, and as appropriate provide, on a national basis, world-class aerospace R&D services, includ- 
ing facilities and expertise, and proactively transfer cutting-edge technologies in support of industry 
and U.S. Government R&D programs. 


Enterprise Performance Metrics 


SSE Performance Metrics 

e Qualitative assessment of the Enterprise’s progress in meeting the near-term science objectives is outlined 
in the Space Science Enterprise Strategic Roadmap. The assessment, to be performed by the Space 
Science Advisory Committee, an external body, considers each stated science objective individually and 
provides a summary qualitative assessment (Green/Yellow/Red) of overall progress for each objective. 

e Implementing the Agency's reinvention initiative to deliver “faster, better, and cheaper” programs. To 
assess its progress in reinvention, the Enterprise uses a triad of metrics that address the annual num- 
ber of launches, spacecraft development time, and spacecraft development costs. 








e Percentage of world-class science attributable to the Space Science Enterprise. This is based on 
Science News magazine’s end-of-year summary of the 150 “most important stories” from all fields of sci- 
ence. Stories in science magazines indicate the creation of scientific knowledge over time, and Science 
News serves as one independent, popular source to reflect the contributions specific scientific discover- 
ies make to society. 

Percentage of the NASA contribution to a leading college space science textbook (Astronomy: From the 
Earth to the Universe by Jay Pasachoff) over time (1975 to 1996). This metric provides an independent 
assessment of the fundamental contributions of NASA to our understanding of the universe, as judged 
by those who serve the educational needs of our students. 


MTPE Performance Metrics 


e Qualitative assessment of the Enterprise’s progress in meeting near-term objectives outlined in the 
MTPE Strategic Roadmap. The assessment considers each objective individually and provides a sum- 
mary evaluation (Green/Yellow/Red) of overall progress. “Green” indicates that the objective is being met 
as planned. “Yellow” indicates concern that an objective cannot be fully accomplished as planned. “Red” 
signifies that events have occurred (such as the failure of a mission critical to an objective) that would 
prevent or severely hinder the accomplishment of the objective as planned. 

Implementing the Agency's reinvention initiative to deliver “faster, better, and cheaper” programs. To 
assess its progress in reinvention, the Enterprise uses a triad of metrics that address the annual num- 
ber of launches, spacecraft development time, and spacecraft development costs. 

MTPE data and information products have utility to research, applications, and commercial users. MTPE 
makes these products available through the Earth Observing System Data and Information System's 
(EOSDIS) Distributed Active Archive Centers (DAAC's). EOSDIS can be accessed by anyone via the 
World Wide Web. Measures of users' interactions with the DAAC's provide a picture of the utility of MTPE 
data products to the world at large. 


HEDS Performance Metrics 


e International Space Station development. Complete development of the International Space Station 
within budget. Achieve First Element Launch in 1998; Permanent Human Presence Capability for three 
crew in 1999; and Permanent Human Presence Capability for seven crew at end of 2003. 

Space Shuttle safety, reliability, and cost. Achieve seven or less flight anomalies per mission and an on- 
time launch success rate of 85 percent, and reduce manifest flight preparation and cargo integration 
duration by 20 percent in FY 1999 and 40 percent in FY 2001. 

Effectiveness of microgravity countermeasures. Reduce risks to the health of space travelers due to the 
deleterious effects of exposure to microgravity through improved countermeasure effectiveness. 
Peer-reviewed publications and science community participation. The peer review process is the most 
widely accepted method for evaluating the merit of scientific research. HEDS tracks peer-reviewed pub- 
lications and the selection rate of our peer review process for evaluating research proposals. 
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Mass requirements for life support. The mass requirements of life support systems serve as a good 
aggregate indicator of life support system performance, which is critical in determining the cost of human 
space flight. The HEDS life support system metric displays both a gradual reduction in mass resupply 
requirements for the ISS and an index of the performance of an extrapolated life support system, which 
would incorporate advanced technology options available in a given year. 


ASTT Performance Metrics 


Deliverables completed as a percentage of those planned. Each Enterprise program uses defined and 
measurable customer-negotiated product and service deliverables to track performance against plans. 
This includes specific quantitative and/or qualitative success/exit criteria for assessing milestones and 
overall program goals achievement. This Enterprise metric aggregates performance from all individual 
program milestones and measures accomplishments toward ASTT’s technology and service goals. 
Facility utilization satisfaction. This metric aggregates overall customer satisfaction with facility capabili- 
ties and services at the four Research Centers. Facility-by-facility data are available and used to improve 
customer satisfaction. 

Percentage of the dollar value of the total NASA R&D program involved in partnerships. Cooperative pro- 
grams typically feature collaborative research with facility, capability, or other contributions by all 
parties. Such programs indicate that Enterprise research and other services is both of value to the cus- 
tomer and aligned with overall national requirements. Cooperative programs are one of several mecha- 
nisms for indicating or achieving such alignment of public/private-sector goals and resources. Others 
include cost-sharing, no-fee contracts, and joint programs with other Government agencies. 

Overall customer satisfaction. The Enterprise serves customers from the aviation industries, the acade- 
mic community, nonaviation industries, and other Government agencies. On a triennial basis, the 
Enterprise surveys its customers to get their input on a wide range of issues, including overall customer 
satisfaction. 

Specific examples of products/services used by the customers where NASA technology was either 
enabling or on the critical path. This metric will demonstrate, through examples, the application and 
impact of NASA-developed products and services. 


Crosscutting Process Performance Metrics 


Manage Strategically Performance Metrics 


External alignment. The degree of satisfaction (Outstanding, Satisfactory, Unsatisfactory) of alignment of 
strategic plans with the National Space Policy, Goals for a National Partnership in Aeronautics Research 
and Technology, Executive Orders, and congressional legislation will be based on interviews and briefings. 
Internal alignment. The NASA Strategic Plan is provided to all Agency employees, key customers, and 
stakeholders and is available on the World Wide Web. Awareness of the Agency, applicable Strategic 
Plans, and how their work supports NASA’s goals will be measured through employee surveys. 
Human resources. This metric will measure the ability of the Agency to meet personnel targets estab- 
lished by the National Performance Review. 








Workforce diversity. This measures the extent to which nonminority males, nonminority females, African 

Americans, Hispanics, Native Americans, Asian/Pacific Islanders, and individuals with targeted disabili- 

ties participate in NASA's workforce. lt compares their current and projected participation in NASA’s 

workforce to their population levels in America and measures compliance with applicable statutes and 
regulations. 

Physical resources. Our physical resource metric contains three interdependent elements: 

— The annual value of physical asset. This element includes Government and contractor-held real and 
personal property. 

— Costs avoided through alternative investment strategies. This element captures the costs saved or 
avoided by using alternative investment strategies other than new Agency acquisitions. Examples of 
these strategies include outsourcing, consolidations, alliances with other agencies, just-in-time inven- 
tories, and reengineering processes. 

— The extent to which customer requirements are met. This element is measured through a determina- 
tion of whether cost, schedule, and performance goals were met and through customer satisfaction 
survey tools. 

Percentage of resource authority costed within performance period. This measures the extent to which 

NASA uses/costs available resource authority during the performance period. 

Percentage of vendor billing paid on time. The increase in the payment of vendors’ invoices in a timely 

and accurate manner will be measured. 

Percentage of contract effort that is based on Performance Based Contracting. The measure will be 

based on funds obligated for performance-based-type statements of work, as a percentage of funds 

available for such effort. (Grants, cooperative agreements, procurements under $100,000, and certain 
other categories are excluded from the base.) 

Compliance with Public Law 101-144, as amended by Public Law 101-507, which requires that NASA 

annually award at least 8 percent of its total prime and subcontract dollars to small disadvantaged busi- 

nesses, including small women-owned businesses, Historically Black Colleges and Universities, and 
other minority educational institutions. 

Safety and mission assurance. This measure will assess NASA’s ability to reduce the number of fatali- 

ties, injury/illness rate, Office of Workers’ Compensation Program chargebacks, and material losses. 

Information Technology (IT) return on investment relative to customer satisfaction. The metric will 

provide an assessment of the return on IT investment based on customer satisfaction with Agency capa- 

bilities, services, and processes. 

Leadership. This measures the degree to which employees believe that NASA programs are being imple- 

mented and the actions of senior management are consistent with the goals, objectives, and values defined 

in the Strategic Plan. The NASA Employee Survey will assess employees’ perceptions for this metric. 
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Provide Aerospace Products and Capabilities Performance Metrics 

e Reduced cost and development time to deliver high-quality products. This metric shows NASA’s transi- 
tion to a process that produces faster, better, and cheaper programs. 

e Leverage of NASA R&D budget in commercial partnerships with industry. This metric will assess the 
quality of NASA technology development by the level of industry partnering with NASA. 

e Application of effective mission design and risk assessment capability for space systems design and 
mission trade studies. The intent of this metric is to show that advances in technological capability, com- 
bined with new ways of doing business, will enhance the program/project management process. 


Generate Knowledge Performance Metrics 

e Cycle time from selection of researchers to receipt of funds at research institution. This metric will mea- 
sure the elapsed time from the selection of winning research and analysis proposals to receipt of funds 
at the respective research institution. 

e Provide data to researchers and information to the public. This metric will assess the time from 
receipt/creation of data and information to general availability to researchers and the public. 


Communicate Knowledge Performance Metrics 

e Participation in the NEWEST/NEWMAST programs. The metric will measure the number of kindergarten 
through 12 teachers who participate in this educational outreach program and the number of students 
effectively reached through those teachers within 1 year. 

e NASA contributions to selected journals. The metric will survey a selected number of key, independent 
journals, noting the number of NASA contributions. Journals surveyed include Science, Physics Today, 
Journal of the American Medical Association, Scientific American, and others. 

e Citations in journals. The metric will survey a collection of independent journals, noting the number of 
citations of NASA contributions. Journals surveyed include Science, Physics Today, Journal of the 
American Medical Association, Scientific American, and others. 








Appendix 3 
Related Documents 


National Aeronautics and Space Act of 1958 and associated amendments 
Available at: http://www.hq.nasa.gov/office/pao/History/amendact.html 
National Space Policy (1996) 

Available at: http://www. whitehouse.govwWH/EOP/OSTP/NSTC/htmWfs/fs-5.html 
Goals for a National Partnership in Aeronautics Research and Technology 
Available at: http://www. whitehouse.gov/WH/EOP/OSTP/html/aero/cv-ind.html 
NASA Strategic Management Handbook (NASA Procedures and Guidelines 1000.2) 
Available at: http://www.hq.nasa.gov/office/codez/strahand/frontpg.html 
NASA Performance Plan 

Available at: http://www.hq.nasa.gov/office/codez/plans.html 

Mission to Planet Earth Strategic Enterprise Plan 

Available at: http://www.hq.nasa.gov/office/mtpe/stratplan.html 

Space Science Strategic Enterprise Plan 

Available at: www.hq.nasa.gov/office/oss/strategy/plan 

Human Exploration and Development of Space Strategic Enterprise Plan 
Available at: http://www. osf.hq.nasa.gov/heds/hedsplan.html 

Aeronautics and Space Transportation Technology Strategic Enterprise Plan 
Available at: http://www.hq.nasa.gov/office/aero/oastthp/library/leader. htm 
Science Policy Guide 

Available at: http://dlt. gsfc.nasa.gov/cordova/guide.html 

Government Performance and Results Act of 1993 

Available at: http://server.conginst.org/conginst/results/results.html 
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Acronyms/Glossary 

AATT Advanced Air Transportation Technology 

ACE Advanced Composition Explorer 

ACRIM Active Cavity Radiometer Irradiance Monitor 

AEPA Atmospheric Effects of Aviation program 

AGATE Advanced General Aviation Transport Experiments 

ALT-Laser Laser Altimeter 

AST Advanced Subsonic Technology 

ASTP Advanced Space Technology program 

Astrobiology The study of the living universe. Provides a foundation for a multidisciplinary study of the origin 


Astromaterials 


ASTT 
AXAF 
CGRO 
DoD 
DOE 

El Niño 


EOCAP 

EOS 

EOSDIS 
ERAST 

FAA 

FIRST 

GAP 

GLAST 

Global change 


GOES 
GPRA 
GRACE 
HEDS 
HPCC 

HSR 

HST 

HTXS 
Human-rated 


IMAGE 
IPCC 
ISS 
LEO 


and distribution of life in the universe, including the role of physical forces, planetary atmospheres, 
and ecosystem interaction in the evolution with living systems. 

The natural, nonbiological materials that constitute the solid bodies of the solar system other than 
Earth, including planets, satellites, asteroids, comets, and dust. These materials may be studied in 
situ in their place of origin, collected by missions for return to Earth, or brought to Earth by natural 
phenomena (meteorites, cosmic dust). 

Aeronautics and Space Transportation Technology (Enterprise) 

Advanced X-ray Astrophysics Facility 

Compton Gamma Ray Observatory 

Department of Defense 

Department of Energy 

A climate disturbance occurring every 2 to 5 years in the Pacific Ocean. A region of warm water 
forms in the western Pacific and moves toward South America, altering weather and rainfall pat- 
terns, wind directions, and even the jet stream. El Niño events contribute to floods and droughts in 
the Americas, Africa, and Australia. 

Earth Observation Commercialization Applications program 

Earth Observing System 

EOS Data and Information System 

Environmental Research Aircraft Sensor Technology 

Federal Aviation Administration 

Far-Infrared Space Telescope 

General Aviation Propulsion program 

Gamma-ray Large Area Space Telescope 

The full range of natural and human-induced changes in Earth’s environment, including alterations 
in climate, land productivity, oceans or other water resources, atmospheric chemistry, and ecologi- 
cal systems, that may alter the capacity of Earth to sustain life. 

Geostationary Operational Environmental Satellite 

Government Performance and Results Act of 1993 

Gravity Recovery and Climate Experiment 

Human Exploration and Development of Space (Enterprise) 

High Performance Computing and Communications 

High-Speed Research 

Hubble Space Telescope 

High Throughput X-ray Spectroscopy mission 

General term that can best be described as designing piloted vehicle systems in such a manner 
as to safely accommodate humans and to make use of human-inherent capabilities to ensure the 
greatest possible probability of a successful mission. 

Imager for Magnetopause-to-Aurora Global Exploration 

International Panel on Climate Change 

International Space Station 

Low-Earth orbit 











Microgravity Area of scientific application and commercial research concerned with the identification and 53 

research description of the effects of reduced gravitational forces on physical and chemical phenomena. 
Microgravity research probes a new parameter in space where gravitional acceleration no longer 
is equal to 1 g and, instead, can approach values that are orders of magnitude lower. 


Mir Russian space station 

MTPE Mission to Planet Earth (Enterprise) 

NEAR Near Earth Asteroid Rendezvous 

NGST Next Generation Space Telescope 

NMP New Millennium program 

NOAA National Oceanic and Atmospheric Administration 
NPOESS National Polar-orbiting Operational Environmental Satellite System 
NPR National Performance Review 

PFP President's Financial Plan 

R&D Research and development 

R&T Research and technology 

ReCAT Reduced Cost of Air Travel 

SAGE Stratospheric Aerosol and Gas Experiment 
SAMPEX Solar, Anomalous, and Magnetospheric Particle Explorer 
SeaWiFS Sea-viewing Wide Field-of-view Sensor 

SIM Space Interferometry Mission 

SIRTF Space Infrared Telescope Facility 

SOFIA Stratospheric Observatory for Infrared Astronomy 
SOHO Solar and Heliospheric Observatory 

Space Act National Aeronautics and Space Act of 1958 
SRTM Shuttle Radar Topography Mission 

SSE Space Science Enterprise 

SSTI Small Spacecraft Technology Initiatives 

TAP Terminal Area Productivity 

TIMED Thermosphere-lonosphere-Mesosphere Energetics and Dynamics 
TOMS Total Ozone Mapping Spectrometer 

TRMM Tropical Rainfall Measuring Mission 

USGS U.S. Geological Survey 

USMP U.S. Microgravity Payload 

VCL Vegetation Canopy Lidar Mission 

WMO World Meteorological Organization 
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Senior Management Council Concurrence 


We, the Senior Managers of NASA, are committed to working with the men and women of our Agency, and 


with our Stakeholders, Partners, and Customers to turn this Strategic Plan into reality. 





Administrator 





Administrato ting) 


T. o 


Associate Deputy Administrator (Technical) 





Chief Engineer 


Chief Information Officer 





Chief Financi fficer/Comptroller 





Chief Technologist 





Associate Administrator for 
Aeronautics and Space Transportation Technology 


= fhe 


Associate Administrator for 


Equal Opportunity Programs 





External Relations 





General Counsel 


Piha h h Chon 


Associate Administrator for 


Headquarters Operations 





Associate Administrator for 
Human Resources & Education 





Associate Administratoffor Life and 


Microgravity Science and Applications 











AE 


Associate Administrator for 


Mission to Planet Earth (Acting) 





Lu a 


Director, 
Dryden Flight Research Center 





Associate Administrator for 


Policy ¿md Plans 


Associate Administrator for 
Procurement 


ott Administrator for 


Public Affairs 


Goddard Space Flight Center 


ZC Sfm 


Director, 
Jet Propulsion Laboratory 





Director, 


Johnson Space Center 





Associate Administrator or 


Safety and Mission Assurance 


LALO Siara 


Associate Administrator for Small and 


Disadvantaged Business Utilization 


Kennedy Space Center 


Am/ 


Dirg£tor, 
Langley Research Center 





Associate Administrator for 
Space Flight 


Director, 
Lewis Research Cente 





Space Science 


lA ue MR 
Director, 
Ames Research Center 


Director, 


Marshall Space Flight Center 


Directof, 
Stennis Space Center 
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The NASA Senior Management Council acknowledges the outstanding contributions of the Agency's 


Strategic Management Working Group to support the development and implementation of this Strategic Plan: 


Gary Steinberg 
Richard Kline 
Andrea Norris 
Earl Reese 

John Cullen 
Robert Pearce 
James Gorman 
Helen Rothman 
Christopher Flaherty 
Scott Holliday 
Jose Nunez 
Odean Serrano 
Gregory Williams 
Steven Lambing 
Kathleen Maxwell 
William Childs 
Robert Kovach 
Rhoda Hornstein 
Steven Brody 
Carl Pilcher 
Douglas Peterson 
Terry Mitchell 


Office of Policy and Plans—Working Group Chair 
Office of the Chief Engineer 

Office of the Chief Information Officer 

Office of the Chief Financial Officer 

Office of the Chief Financial Officer 

Office of Aeronautics and Space Transportation Technology 
Office of Human Resources and Education 
Office of Legislative Affairs 

Office of Life and Microgravity Sciences and Applications 
Office of Management Systems and Facilities 
Office of Management Systems and Facilities 
Office of Management Systems and Facilities 
Office of Mission to Planet Earth 

Office of Policy and Plans 

Office of Policy and Plans 

Office of Procurement 

Office of Public Affairs 

Office of Space Flight 

Office of Space Science 

Office of Space Science 

Johnson Space Center 

Marshall Space Flight Center 


NASA values the comments and recommendations of our stakeholders, customers, partners, employees, 
and contractor community. For further information regarding this Strategic Plan and/or NASA's four 
Strategic Enterprise Plans, please contact the following individuals: 


NASA Headquarters 
300 E Street, S.W. 
Washington DC 20546 


NASA Strategic Plan Alan Ladwig 
Associate Administrator 
Office of Policy and Plans 
(202) 358-2096 
E-mail: alan.ladwig@hq.nasa.gov 


Mission to Planet Earth William F. Townsend 
Associate Administrator (Acting) 
Office of Mission to Planet Earth 
(202) 358-2165 
E-mail: william.townsend@hq.nasa.gov 


Space Science Dr. Wesley T. Huntress, Jr. 
Associate Administrator 
Office of Space Science 
(202) 358-1409 
E-mail: wes.huntress@hq.nasa.gov 


Human Exploration Wilbur C. Trafton 
and Development of Associate Administrator 
Space Office of Space Flight 


(202) 358-2015 
E-mail: wilbur.trafton@hq.nasa.gov 


Dr. Arnauld E. Nicogossian 

Associate Administrator 

Office of Life and Microgravity Sciences and Applications 
(202) 358-0122 

E-mail: arnauld.nicogossian@hq.nasa.gov 


Aeronautics and Dr. Robert E. Whitehead 
Space Transportation Associate Administrator 
Technology Office of Aeronautics and Space Transportation Technology 


(202) 358-2695 
E-mail: robert.whitehead@hq.nasa.gov 


The NASA Strategic Plan is also available on the World Wide Web at: 
http://www.hq.nasa.gov/office/nsp/NSP TOC. htm! 


